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(54) Virtual web server for concurrently displaying data coming from a plurality of servers In a 
single browser window 



(57) A virtual WWW (World Wide Web) server 
apparatus (91) which can obtain a plurality of predeter- 
mined HTML files and combine these into a single 
HTML file in response to a specific URL sent from a 
WWW browser (94), can connect to WWW servers (92, 
93) and the browser via a network such as the Internet, 
to thereby enable the browser (94) to obtain via the net- 
work the contents of a plurality of data files each of 
which may be HTML files, acquired from respective 
WWW servers (92, 93) through the intermediary of the 
virtual WWW server apparatus as a single combined 
file, and to thereby display the respective file contents 
together on a single display screen (45). The virtual 
WWW server apparatus can further include a linkage 
file (1002) whose contents relate respective names of 
video cameras (2002, 3002) controlled by various 
WWW servers (92, 93) to URLs for sending control 
commands for these cameras, thereby enabling com- 
mands for respective cameras, sent from a browser, to 
be identified by the corresponding camera names. A 
plurality of video images from respective cameras can 
be displayed embedded in respective HTML file con- 
tents on a single display screen of a browser, and hence 
a remote monitoring system or interactive TV system 
can be easily implemented. 
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Description 

BACKGROUND OF THE INVENTION 

Field of Application 5 

[0001] The present invention relates to a method of 
inter-server cooperation which utilizes the HTTP proto- 
col, for communication between WWW servers and 
WWW browsers which are mutually connected via a 10 
data communication network such as the Internet. 

Description of Prior Art 

[0002] In recent years, with the increasing popularity 15 
of utilizing the Internet for information exchange via the 
WWW (World Wide Web), various ways of transferring 
information by using WWW servers and WWW brows- 
ers (i.e., servers and browsers designed to be compati- 
ble with WWW communication) have been developed. 20 
[0003] A WWW server may store and handle various 
types of information expressed as HTML (HyperText 
Markup Language) files, or video data files, etc., while a 
WWW browser can use the URL (Uniform Resource 
Locator) specifying a desired file and the location (Le. p 25 
directory path within a specific server) where the file is 
held, to transfer HTML files or image data files from the 
WWW server to the browser via the Internet by employ- 
ing the HTTP (HyperText Transfer Protocol). The WWW 
browser can then translate the file into suitable form for 30 
displaying the file contents, i.e., as a page of text, or a 
still or moving image. A large number of WWW servers 
are mutually connected via the Internet, for interchange 
of data. 

[0004] A user of a WWW browser can send a request 35 
for accessing a file stored at a specific WWW server by 
directly inputting the URL of that file, or achieving the 
same result by activating (La, "clicking on") a corre- 
sponding hypertext link appearing in a displayed page 
of HTML data. Trie WWW browser responds by finding 40 
the IP (Internet Protocol) address of the server corre- 
sponding to the specified URL, and sending the request 
(e.g, in the form of a GET command) to the address of 
the WWW server, via the Internet. The required file is 
then obtained through a communication link which is 45 
established via the Internet by the destination server 
and is maintained until the data transfer has been com- 
pleted. 

[0005] The above basic features will be described 
using the example of two WWW servers and a WWW so 
browser which are shown in Fig. 16. Here, numeral 10 
denotes a first WWW server, which includes an HTTP 
communication section 101 for executing communica- 
tion with WWW browsers via the Internet, a request 
processing section 102 for translating received URLs, a 55 
data acquisition section 103 for acquiring and outputling 
HTML or image data, etc, in accordance with the speci- 
fied URLs, and a stored set of files 10001 which may 



include HTML files, still picture or video image data files, 
etc. For simplicity of description, only the transfer of 
HTML files will be described for this example. A second 
WWW server, designated by numeral 20, has the same 
configuration as the WWW server 10. A WWW browser 
30 includes a URL input section 301 for inputting URLs 
by a user, and a URL analysis section 302 for obtaining 
IP (Internet Protocol) addresses of WWW servers cor- 
responding to URLs.The WWW browser 30 further 
includes a HTTP communication section 303 which exe- 
cutes communication with WWW servers via the Inter- 
net, a HTTP analysis section 304 for determining how 
the contents of a received file are to be displayed (after 
performing any necessary data conversion processing, 
such as translation from HTML to a text format in the 
case of an HTML file), and a display section 305 for dis- 
playing the contents of received files. 
[0006] It will be assumed for example that a user 
inputs "HTTPy/wwwA/index.html" from the URL input 
section 301, as a URL The URL input section 301 
transfers that input URL to the HTTP communication 
section 303. The first field of the URL specifies the 
name of the server to which connection is to be made 
for obtaining the requested file "index.html". In this 
example, "wwwA" is the server name of the virtual 
WWW server apparatus 10. The URL analysis section 
302 extracts this first field, and transfers the server 
name together with a GET oommand to the HTTP com- 
munication section 303. The GET command is gener- 
ated by omitting the first field of the URL, i.e. as: 
"GET/index.html". From the server name, the HTTP 
communication section 303 acquires the corresponding 
IP address, to establish a connection to the HTTP com- 
munication section 101 of the server having that IP 
address, and passes the GET command to that HTTP 
communication section 101. The HTTP communication 
section 101 then passes the received GET command to 
the request processing section 102. The request 
processing section 102 extracts the portion "index, html" 
(i.e., the name of the requested file) from the GET com- 
mand, and passes this to the data acquisition section 
1 03. The data acquisition section 1 03 is capable of find- 
ing the directory path to the stored f fle "index.html", and 
reads out that file and sends the fDe contents to the 
HTTP communication section 101. 
[0007] Fig. 17 shows an example of an HTML file 
which is held at the virtual WWW server apparatus 1 0, 
which will be assumed to be the requested file, and 
which in this example is the "home page" of the virtual 
WWW server apparatus 10. The HTTP communication 
section 101 transfers the contents of this file to the 
HTTP communication section 303 of the WWW browser 
30, and then breaks the connection to the WWW 
browser 30. The HTTP communication section 303 of 
the WWW browser 30 then passes the contents of that 
received HTML file to the HTTP analysis section 304, 
which analyzes the file, and notifies the display section 
305 of how the file contents are to be displayed. The dis- 
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play section 305 then displays the file contents, i.e., as 
a page of text containing a static image, in this example. 
v [0008] Fig. 19 shows an example of how the HTML file 

of Fig. 1 7 might be displayed by the display section 305. 
In this example, a hypertext link can be established to s 
the WWW server B, as indicated by the underlining of 
the displayed portion "To WWW Server B" in Fig. 19. If 
the user uses an input device to select that display por- 
tion, e.g., by "clicking" on that portion by using a mouse, 
then information can be obtained from the link destina- 10 
tion, i.e. the WWW server B. Specifically, the URL of a 
file corresponding to the hypertext link is passed to the 
URL analysis section 302, and the processing 
described above is executed to obtain the file from the 
WWW server B 20, i.e., the HTTP communication sec- is 
tion 303 executes connection to the WWW server B 20, 
and receives the contents of an HTML file from the 
WWW server B 20. Fig. 18 shows an example of such 
an HTML file, whose contents constitute the home page 
of the WWW server B 20. When the WWW browser 30 20 
receives this HTML file, the display contents change 
from the form shown in Fig. 19 to that shown in Fig. 20. 
[0009] However in general, it is not possible to display 
information from a plurality of WWW servers on a single 
display screen of a WWW browser. The only exception 25 
is that it is possible to obtain and display the contents of 
a HTML file obtained from one WWW server while at the 
same time displaying an image which has been 
obtained as an image data file from a different server, 
i.e. an image data file whose URL is specified within the 30 
obtained HTML file. However it is not possible to also 
concurrently obtain and display the contents of an 
HTML file from such another server. 
[001 0] Furthermore, in addition to the usual manner of 
using a WWW server as described above, it is also pos- 35 
sible for a WWW browser user to send a request to a 
WWW server for execution of some operation other 
than "read out and send this file". Such a request can be 
sent in the same way as a file transfer request, i.e. by 
inputting a URL In that case, inputting the URL to a 40 
WWW browser has the effect of sending to a WWW 
server a command to execute a specific program, for a 
purpose such as control of the operation of some 
device, and to return any data generated as a result of 
that execution. 45 
[001 1 ] Apart from the case of performing HTTP com- 
munication between a WWW browser and a WWW 
server, it is possible to achieve display of information 
from a plurality of servers on a single display screen by 
using some form of special communication protocol or so 
program (such as UDP or TCP), a plug-in, etc. However 
if it is required to access communication with these 
servers via the Internet by using a WWW browser which 
is located within a corporation, then since such commu- 
nication is generally executed via a firewall, it would be 55 
difficult to overcome the above problem by using such a 
special in-house communication arrangement. 
[001 2] K should be understood that the term "browser 

1 > 



as used herein refers to a program which is run on the 
computer of a user, so that for example a phrase such 
as "the picture displayed by the browser" in the following 
description and claims actually signifies "the picture 
which is being presented, by operation of a browser, on 
the display screen of the corresponding computer sys- 
tem". It should similarly be understood that the term 
"server" as used herein refers to a program which is run 
on a computer system, rather than to that computer sys- 
tem itself. 

SUMMARY OF THE INVENTION 

[001 3] For the above reasons, it is an objective of the 
present invention to enable information obtained from a 
plurality of WWW servers to be displayed on a single 
display screen of a usual type of WWW browser, i.e., 
with the WWW servers and at least one WWW browser 
being connected to a communication network utilizing 
the HTTP communication protocol such as the Internet, 
and to enable commands to be issued to these WWW 
servers by utilizing that single display screen while 
HTTP communication between the browser and the 
WWW servers is in progress. That objective is basically 
achieved by providing a virtual WWW server apparatus, 
which is connected to the communication network in the 
same manner as an actual WWW server, and which 
functions in accordance with the HTTP in an essentially 
similar manner to an actual WWW server, but which 
serves an intermediary between a WWW browser and a 
predetermined plurality of actual WWW servers. The 
virtual WWW server apparatus holds a stored HTML 
generating procedure file which may for example con- 
tain the URLs of respective HTML files which are stored 
at these WWW servers. In that case, when a WWW 
browser user uses the URL of that HTML generating 
procedure file to send to the virtual WWW server appa- 
ratus a request specifying the HTML generating proce- 
dure file, the virtual WWW server apparatus reads out 
the contents of that HTML generating procedure file, 
uses the URLs listed therein to successively obtain the 
contents of the respective files from the WWW servers 
via the Internet, and combines these file contents with 
information contained in the HTML generating proce- 
dure file to thereby produce a generated HTML file. The 
virtual WWW server apparatus then sends that HTML 
ffle via the Internet to the requesting WWW browser. 
When that WWW browser now handles that received 
generated HTML file in the same manner as arty other 
received HTML file, the respective contents of the plu- 
rality of HTML files obtained from the plurality of actual 
WWW servers will be displayed concurrently on a single 
display screen by the WWW browser. The user can 
thereby view these contents, and use any hyperlinks 
contained therein to send requests for file dispatch, etc., 
to the actual WWW servers. 
[0014] Basically, such a virtual WWW server appara- 
tus holds a HTML generating procedure file which con- 
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tains information necessary for obtaining respective 
HTML files from a predetermined plurality of actual 
WWW servers via the Internet, and includes means 
which responds to a request sent from a WWW browser 
specifying that HTML generating procedure file by: 5 

(a) reading out the HTML generating procedure file 
and analyzing its contents, to obtain the location 
information for the HTML files, 

(b) using that location information to successively 10 
obtain these HTML files via the network, using the 
HTTP protocol, 

(c) combining information contained in the generat- 
ing procedure file and the received HTML file con- 
tents to produce a generated HTML file, and 15 

(d) sending that generated HTML file via the net- 
work to the requesting WWW browser, using the 
HTTP. 

[001 5] More specifically according to that first aspect 20 
the present invention provides, in a data communication 
system having at least one WWW browser which is con- 
nected via a data communication network to a plurality 
of WWW servers, a virtual WWW server apparatus 
comprising 25 

HTTP communication means for executing commu- 
nication between the virtual WWW server appara- 
tus and the WWW browser via said network, 
a stored HTML generating procedure file containing 30 
procedure information for use in generating a 
HTML file and also containing information express- 
ing respective locations of a predetermined set of 
HTML files held at respective ones of said WWW 
servers, 35 
request processing means for detecting when a file 
transfer request which specifies said HTML gener- 
ating procedure file is received by said HTTP com- 
munication means, 

data acquisition means for executing HTTP com- 40 
munication with other ones of said plurality of 
WWW servers via said network, and 
HTML generating means for responding to said 
detection by said request processing means of a 
file transfer request by reading out said HTML gen- 4s 
erating procedure file to obtain information specify- 
ing each of said locations of the predetermined set 
of HTML files, successively supplying information 
specifying said locations to said data acquisition 
means to thereby obtain said HTML files from said so 
WWW servers by HTTP transfer via said network, 
combining respective contents of said HTML files 
with said procedure information contained in said 
HTML generating procedure file to produce a gen- 
erated HTML file, and supplying said generated 55 
HTML file to said HTTP communication means to 
be transferred to said WWW browser via said net- 
work. 



[001 6] With a second aspect of the present invention, 
one or more of the plurality of HTML files obtained from 
the plurality of actual WWW servers may be a FORM 
file, i.e., a HTML file containing information delimited by 
FORM tags. When such a file is received from a WWW 
server by a WWW browser and analyzed, the WWW 
browser is caused to display a message requesting that 
an information item (such as a telephone number, 
name, etc.) be input by the browser user. When that 
information item is input to the WWW browser, it is auto- 
matically sent back to the WWW server which origi- 
nated the FORM file, and processed by a program such 
as a CGI (Common Gateway Interface) program which 
is specified in the FORM information. The virtual WWW 
server apparatus of this embodiment includes means 
for analyzing the contents of each HTML file obtained 
from the plurality of actual WWW servers to detect 
whether it is a FORM file and, if so. for attaching to the 
FORM contents an identifier for the WWW server which 
originated that FORM file. Subsequently, when an input 
information item is sent back (with the identifier 
attached thereto) to the virtual WWW server apparatus 
from the WWW browser in response to the FORM con- 
tents, the virtual WWW server apparatus uses the iden- 
tifier to send that input information item (with the 
information specifying the corresponding CGI program) 
to the originating WWW server. 
[001 7] Basically, such a virtual WWW server appara- 
tus holds a HTML generating procedure file which con- 
tains information necessary for obtaining respective 
HTML files from a predetermined plurality of actual 
WWW servers via the Internet, and includes means for 
responding to a request sent by HTTP from a WWW 
browser, specifying that HTML generating procedure 
file, by: 

(a) reading out the HTML generating procedure file 
and analyzing its contents, to obtain the location 
information for the HTML files, 

(b) using that location information to successively 
obtain these HTML files via the network, using the 
HTTP protocol, 

(c) analyzing each of the received HTML files, to 
detect any file which is a FORM file, 

(d) for each FORM file, attaching to the FORM infor- 
mation an identifier which specifies the WWW 
server that originated the FORM file, 

(d) using the generation procedure file contents and 
the received HTML file contents to produce a gen- 
erated HTML file, 

(e) sending that generated HTML file via the net- 
work to the requesting WWW browser, using the 
HTTP, and 

(f) for each set of information which is sent back 
from said WWW browser in response to a FORM 
file, using said attached identifier to send said set of 
information to the WWW server corresponding to 
said identifier, by HTTP. 
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[0018] More specifically according to the second 
aspect the present invention provides, in a data commu- 
nication system having at least one WWW browser 
which is connected via a data communication network 
to a plurality of actual WWW servers, a virtual WWW 5 
server apparatus comprising 

HTTP communication means for executing commu- 
nication between the virtual WWW server appara- 
tus and the WWW browser via said network, 10 
a stored HTML generating procedure file containing 
procedure information for use in generating a 
HTML file and also containing information express- 
ing respective locations of a predetermined set of 
HTML files held at respective ones of said actual is 
WWW servers, 

request processing means for respectively detect- 
ing when a file transfer request which specifies said 
HTML generating procedure file or when a set of 
information sent in response to a FORM HTML f ile 20 
is received by said HTTP communication means , 
data acquisition means for executing HTTP com- 
munication with said predetermined set of actual 
WWW servers via said network, 
HTML generating means for responding to said 25 
detection by said request processing means of a 
file transfer request by reading out said HTML gen- 
erating procedure file to obtain information specify- 
ing each of said locations of the predetermined set 
of HTML files, successively supplying information so 
specifying said locations to said data acquisition 
means to thereby obtain said HTML files from said 
actual WWW servers by HTTP transfer via said net- 
work, analyzing each of said obtained HTML files to 
detect the presence of FORM HTML files, attaching 35 
to FORM information contained in each detected 
FORM HTML file an identifier indicative of a one of 
said plurality of actual WWW servers which origi- 
nated said FORM HTML file, combining respective 
contents of said HTML files with said procedure 40 
information contained in said HTML generating pro- 
cedure file to produce a generated HTML file, and 
supplying said generated HTML fife to said HTTP 
communication means to be transferred to said 
WWW browser via said network, and 45 
interface processing means for receiving each said 
set of information sent from said WWW browser in 
response to a FORM HTML fOe and detected by 
said request processing means , for using said 
identifier to control said data acquisition means to so 
send said set of information to said originating one 
of the plurality of WWW servers, by HTTP via said 
network. 

[0019] According to a third aspect, a virtual WWW 55 
server apparatus according to the present invention can 
be utilized in conjunction with a WWW browser, and a 
plurality of WWW servers each provided with a video 



camera connected to supply video data thereto, to ena- 
ble a user of the WWW browser to selectively display 
images which are generated by the respective video 
cameras, i.e. a remote monitoring system can be very 
easily implemented, using a network such as the Inter- 
net for data transfer. This is achieved, essentially by the 
following: 

(1) Providing, in a generated HTML file which is 
produced by the virtual WWW server apparatus 
based on the HTML generating procedure file con- 
tents, picture embedding information which when 
received by a WWW browser will cause that WWW 
browser to activate an appropriate plug-in program 
for controlling the browser to enable display of a 
plurality of video images and to respond appropri- 
ately to a user request for display of video data from 
one of the video cameras, and for handling data 
acquisition operations relating to such requests, 
with that picture embedding information also speci- 
fying (as a URL) the virtual WWW server apparatus 
as the source of video data. 

(2) Providing in the virtual WWW server apparatus 
a linkage file which relates each video camera 
name to location information (i.e., a URL) for use in 
sending to the corresponding WWW server a com- 
mand for starting the transfer of video data from 
that video camera to the virtual WWW server appa- 
ratus, via the network, with the video data then 
being transferred by the virtual WWW server appa- 
ratus to the WWW browser. 

[0020] In that way, when the plug-in has been acti- 
vated, the WWW browser user need only specify a 
video camera name, to request acquisition of a corre- 
sponding video image. The plug-in then generates a 
command which is sent to the virtual WWW server 
apparatus together with the specified video camera 
name. The virtual WWW server apparatus then obtains 
the URL corresponding to that video camera name, and 
uses that URL to set up an Internet connection to 
acquire the the necessary video data. 
[0021] ft thereby becomes possible to use, for exam- 
ple, a single HTML EMBED tag with its SRC attribute to 
enable selective display of a plurality of video images 
from respective video cameras on a single display 
screen of a WWW browser, under the control of a single 
plug-in. 

[0022] More specifically according to the third aspect 
the present invention provides, in a data communication 
system having at least one WWW browser which is con- 
nected via a data communication network to a plurality 
of actual WWW servers which respectively include a 
video camera and video camera operation means for 
controlling the supplying of video data generated by 
said video camera to said network, a virtual WWW 
server apparatus comprising 
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HTTP communication means for executing commu- 
nication between the virtual WWW server appara- 
tus and the WWW browser via said network, 
a stored HTML generating procedure file containing 
procedure information for use in generating a 
HTML file .and also containing picture embedding 
information for causing said WWW browser to acti- 
vate a predetermined plug-in program for control- 
ling said WWW browser to selectively display a 
plurality of video images from respective ones of 
said video cameras in response to respective input 
requests which specify said video camera names, 
with said picture embedding information identifying 
said virtual WWW server apparatus as a source of 
video data for use in generating each of said video 
images, 

a stored camera name linkage file containing infor- 
mation relating respective video camera names to 
corresponding locations of said video camera oper- 
ation means of said WWW servers, 
request processing means for respectively detect- 
ing when a file transfer request which specifies said 
HTML generating procedure file or a video data 
transfer request which specifies one of said video 
camera names is received by said HTTP communi- 
cation means from said WWW browser, 
data acquisition means for executing communica- 
tion with said plurality of WWW servers via said net- 
work, 

HTML generating means for responding to said 
detection by said request processing means of a 
file transfer request by reading out said HTML gen- 
erating procedure file contents and using said con- 
tents to produce a generated HTML file containing 
said picture embedding information, and supplying 
said generated HTML file to said HTTP communi- 
cation means to be transferred to said WWW 
browser via said network, and 
camera control means for receiving from said 
request processing means a video camera name 
which is received with a request for video data 
transfer, reading out the contents of said linkage file 
to obtain a location of said video camera operation 
means corresponding to said video camera name, 
sending to said video camera operation means via 
said data acquisition means and said network a 
request for transfer of video data from a video cam- 
era corresponding to said video camera name via 
said network to said data acquisition means, and 
transferring said video data from said data acquisi- 
tion means to said HTTP communication means, to 
be transferred via said network to said WWW 
browser. 

[0023] According to a fourth aspect, a virtual WWW 
server apparatus according to the present invention can 
be utilized in conjunction with at least a first computer 
system having a first WWW browser and a first WWW 



server which is equipped with a video camera and a 
second computer system having a second WWW 
browser and a second WWW server which is also 
equipped with a video camera, to enable interactive TV 

5 communication between the users of these WWW 
browsers via a data communication network. In particu- 
lar this enables either of these users, when desiring to 
initiate interaction with another user under a condition in 
which the WWW browser of that other user is not acti- 

10 vated, to send a request for activation of that WWW 
browser of the other user. The other user can thereby 
easily be notified, by the browser activation, of the 
desire for interaction. 
[0024] This is achieved, essentially by: 

15 

(1) providing in the HTML generating procedure file 
that is stored by the virtual WWW server apparatus, 
information which (when the generated HTML file 
produced by the virtual WWW server apparatus is 

20 received and analyzed by a WWW browser) will 
enable the WWW browser to obtain an appropriate 
plug-in program which has been designed for inter- 
active TV display operation, and to activate that 
plug-in. The user of that WWW browser can then 

25 input a request to initiate TV interaction with 
another user, by sending such a request to the vir- 
tual WWW server apparatus, specifying a camera 
name corresponding to that other user, 

(2) providing in the virtual WWW server apparatus 
30 a linkage file which relates each video camera 

name to location information (i.e., a URL) for use in 
sending to the corresponding WWW server a 
request for starting the transfer of video data 
derived from the output of that video camera to the 

35 virtual WWW server apparatus, via the network, 
with the video data then being transferred by the vir- 
tual WWW server apparatus to the requesting 
WWW browser, and also virtual WWW server 
apparatus browser activation designation means 

40 for sending to that corresponding WWW server a 
request for activation of the corresponding WWW 
browser, and 

(3) arranging that when operation of a WWW 
browser is thereby activated, the WWW browser 

45 then activates a plug-in for use in interactive TV 
operation. 

[0025] In that way, when the plug-in of a WWW 
browser of a first computer system has been activated, 

so the WWW browser user need only specify a video cam- 
era name, to activate the WWW browser of a second 
computer system (if that browser is not currently acti- 
vated), and also start to receive and display video data 
from the video camera of that second computer system. 

55 [0026] In addition, such a system may be configured 
such that the WWW browser of the second computer 
system responds to being activated in that manner by 
automatically sending to the virtual WWW server appa- 
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ratus a request for transfer of video data from the video 
camera of the first computer system. Thus, when the 
second WWW browser is activated in that way, it begins 
to display a video image from the video camera of the 
system which has initiated the activation. 5 
[0027] More specifically according to the fourth aspect 
the present invention provides, in a data communication 
system having a data communication network and a 
plurality of computer systems each having a WWW 
browser and an WWW server, with the WWW server of 1 o 
each said computer system including browser activation 
means operable for activating the corresponding WWW 
browser, with each of said WWW servers including a 
video camera and video camera operation means for 
controlling the supplying of video data generated by is 
said video camera to said network, a virtual WWW 
server apparatus comprising 

HTTP communication means for executing commu- 
nication between the virtual WWW server appara- 20 
tus and each of said WWW browsers via said 
network, 

a stored HTML generating procedure file containing 
procedure information for use in generating a 
HTML file and also containing picture embedding 25 
information for causing a WWW browser to activate 
a predetermined plug-in program for controlling 
said WWW browser to selectively display a plurality 
of video images from respective ones of said video 
cameras in response to respective input requests 30 
which specify said video camera names, with said 
picture embedding information identifying said vir- 
tual WWW server apparatus as a source of video 
data for use in generating each of said video 
images, 35 
a stored camera name linkage file containing infor- 
mation relating respective video camera names, to 
corresponding locations of said video camera oper- 
ation means of said WWW servers, 
request processing means for respectively detect- 40 
ing when a file transfer request which specifies said 
HTML generating procedure file or which specifies 
a name of a video camera located at the WWW 
server of a second one of said computer systems is 
received by said HTTP communication means from 45 
a first one of said WWW browsers, 
data acquisition means for executing communica- 
tion with said WWW servers via said network, 
HTML generating means for responding to said 
detection by said request processing means of a so 
file transfer request from said first one of said 
WWW browsers by reading out said HTML generat- 
ing procedure file , using the contents of said HTML 
generating procedure file to produce a generated 
HTML file containing said plug-in acquisition infor- 55 
mation, and supplying said generated HTML file to 
said HTTP communication means to be transferred 
to said first WWW browser via said network, 



camera control means for receiving from said 
request processing means said video camera 
name, reading out the contents of said linkage file 
to obtain a location of said video camera operation 
means corresponding to said video camera name, 
sending to said video camera operation means of 
the WWW server of said second computer system, 
via said data acquisition means and said network, a 
request for transfer of video data from a video cam- 
era corresponding to said video camera name via 
said network to said data acquisition means , and 
transferring said video data from said data acquisi- 
tion means to said HTTP communication means, to 
be transferred via said network to said first WWW 
browser, and 

browser activation designation means controlled by 
said camera control means for sending a browser 
activation request to said browser activation means 
of the second computer system via said data acqui- 
sition means and said network, 
said second WWW browser being controlled by 
said browser activation means to be activated 
thereby and to send to said virtual WWW server 
apparatus a file transfer request specifying said 
HTML generating procedure file, to thereby obtain 
from said virtual WWW server apparatus said pic- 
ture embedding information and to activate said 
plug-in program. 

10028] Furthermore, said virtual WWW server appara- 
tus may comprise means for determining the network 
address of said first computer system, for obtaining 
from said linkage file the name of said video camera of 
said first computer system as a video camera name cor- 
responding to said network address, and sending said 
video camera name to said to said second WWW server 
to be thereby supplied to said second WWW browser 
when said second WWW browser has been activated, 
while said second WWW browser may comprise means 
functioning, following said activation of said second 
WWW browser.to automatically send to said virtual 
WWW server apparatus a request to receive video data 
from said video camera of said first computer system, 
with said request specifying said video camera name 
which is supplied from said second WWW server. 
[0029] According to a fifth aspect, a virtual WWW 
server apparatus according to the present invention can 
be utilized in conjunction with a plurality of computer 
systems each having WWW browser and a WWW 
server which is equipped with a video camera, to enable 
interactive TV communication between the users of 
these WWW browsers via a data communication net- 
work. In particular this enables any of these users, when 
desiring to enter into an interactive TV session which is 
already in progress between the respective computer 
systems of two or more other users, to do so simply by 
executing a simple input operation to obtain and acti- 
vate the necessary plug-in program, and activating that 
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user's video camera if it is not currently activated. 
[0030] This is achieved, essentially by: 

(1) providing in the HTML generating procedure file 
that is stored by the virtual WWW server apparatus, s 
picture embedding information which (when a 
resultant generated HTML file produced by the vir- 
tual WWW server apparatus is received and ana- 
lyzed by a WWW browser) will cause the WWW 
browser to activate an appropriate plug-in program 10 
which has been designed for controlling interactive 

TV operation, 

(2) providing in the virtual WWW server apparatus 
a linkage file which relates each video camera 
name to location information (i.e., a URL) for use in is 
sending to the corresponding WWW server a 
request for starting the transfer of video data from 
that video camera to the virtual WWW server appa- 
ratus, via the network, with the video data then 
being transferred by the virtual WWW server appa- 20 
ratus to the requesting WWW browser, and means 

for establishing respective connections via the net- 
work to all of the WWW servers whose video cam- 
era names are registered in the linkage file, when a 
request is received from any of the computer sys- 25 
terns to initiate an interactive TV connection to 
another one the computer systems. 

(3) configuring each of the WWW servers with 
means for monitoring the activation status of the 
corresponding video camera, and means which can 30 
respond to a request from the virtual WWW server 
apparatus for transfer of video data, by generating 
and returning a message indicative of an inactive 
status, if the video camera is not activated when 
that request is received, and 35 

(4) providing in the virtual WWW server apparatus 
means for receiving each such message, and for 
maintaining the corresponding network connection 
between that WWW server and the virtual WWW 
server apparatus unchanged, until the correspond- 40 
ing video camera is activated and can then begin 
sending video data to the virtual WWW server 
apparatus via that connection. 

[0031 ] More specifically according to the fifth aspect as 
the present invention provides, in a data communication 
system having a data communication network and a 
plurality of computer systems each having a WWW 
browser and a WWW server, with the WWW server of 
each said computer system including a video camera, so 
video camera operation means for controlling the sup- 
plying of video data generated by said video camera to 
said network, means for monitoring the operation of 
said video camera and means controllable for sending 
via said network a message indicative of an inactive sta- ss 
tus of said video camera, a virtual WWW server appara- 
tus comprising 



HTTP communication means for executing commu- 
nication between the virtual WWW server appara- 
tus and each of said WWW browsers via said 
network, 

a stored HTML generating procedure file containing 
procedure information for use in generating a 
HTML file and also containing picture embedding 
information for causing a WWW browser to activate 
a suitable plug-in program for controlling TV inter- 
action operation, 

a stored camera name linkage file containing infor- 
mation relating respective video camera names to 
corresponding locations of said video camera oper- 
ation means of said WWW servers, 
request processing means for respectively detect- 
ing when a file transfer request which specifies said 
HTML generating procedure file or a video data 
transfer request which specifies a name of a video 
camera located at the WWW server of a second 
one of said computer systems is received by said 
HTTP communication means from a first one of 
said WWW browsers, 

data acquisition means for executing communica- 
tion with said WWW servers via said network, 
HTML generating means for responding to said 
detection by said request processing means of a 
file transfer request from said first one of said 
WWW browsers by reading out said HTML generat- 
ing procedure file contents and using said contents 
to produce a generated HTML file containing said 
picture embedding information, and supplying said 
generated HTML file to said HTTP communication 
means to be transferred to said first WWW browser 
via said network, 

camera control means for receiving from said 
request processing means said request for video 
data transfer and said video camera name and, if 
no interactive communication is currently in 
progress between any of said computer systems, 
reading out the contents of said linkage file to 
obtain a location of said video camera operation 
means corresponding to said video camera name, 
sending to said video camera operation means of 
the WWW server of said second computer system, 
via said data acquisition means and said network, a 
request for establishment of a connection via said 
data acquisition means and said network for trans- 
fer of video data from a video camera correspond- 
ing to said video camera name, and transferring 
said video data from said data acquisition means to 
said HTTP communication means, to be transferred 
via said network to said first WWW browser, 
overall video data receiving means functioning, if 
interactive communication is currently in progress 
between a plurality of said computer systems when 
said request for video data transfer and said video 
data name are received, to obtain from said linkage 
fOe the respective locations of said video camera 
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operation means of ail of said plurality of computer 
systems other than said second computer system, 
and for sending to each of said video camera oper- 
ation means respective requests for transfer of 
video data from a corresponding one of said video 5 
cameras and establishment of a connection via 
said network and said data acquisition means for 
transfer of said video data, 
wherein said overall video data receiving means 
responds to a message from said notification 
means of any of said WWW servers indicating that 
a video camera is currently inactivated, by holding a 
corresponding connection via said network to said 
WWW server in an unchanged condition until said 
video camera is activated and video data therefrom 
can be transferred to said virtual WWW server 
apparatus via said connection. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] 

Fig. 1 is a general system block diagram showing a 
first embodiment of a virtual WWW server appara- 
tus coupled for data communication via the Inter- 
net, to enable respective HTML files stored at a 
plurality of actual WWW servers to be displayed 
together on a single display screen by a WWW 
browser; 

Fig. 2 is a flow diagram illustrating the operation of 30 
an HTML generating section in the virtual WWW 
server apparatus embodiment of Fig. 1 ; 
Fig. 3 shows an example of the contents of a HTML 
generating procedure file stored in the virtual 
WWW server apparatus of Fig. 1 , for use in produc- 35 
ing a generated HTML file which combines informa- 
tion from the HTML generating procedure file with 
respective information of HTML files obtained from 
a plurality of WWW servers; 
Fig. 4 shows an example of a display picture which 40 
would be generated by a WWW browser in 
response to a such a generated HTML file; 
Fig. 5 is a general system block diagram showing a 
second embodiment of a virtual WWW server 
apparatus coupled for data communication via the 45 
Internet, to enable respective HTML files stored at a 
plurality of actual WWW servers, which may include 
FORM files, to be displayed together on a single 
display screen by a WWW browser, and to enable 
information that is input by a WWW browser user in so 
response to displayed FORM fife contents to be 
correctly transferred to the originating WWW 
server; 

Fig. 6 shows an example of a FORM HTML file 
which is stored at a first WWW server; 55 
Fig. 7 shows an example of a FORM HTML file 
which is stored at a second WWW server; 
Fig. 8 shows an example of a display picture pro- 



duced by a WWW browser in response to a gener- 
ated HTM L file supplied by the virtual WWW server 
apparatus embodiment of Fig. 5, containing the 
contents of the FORM files of Figs. 6 and 7; 
Fig. 9 is a general system block diagram showing a 
third embodiment of a virtual WWW server appara- 
tus coupled for data communication via the Inter- 
net, to enable respective video images from video 
data produced by a plurality of video cameras con- 
trolled by respective WWW servers to be displayed 
together on a single display screen of a WWW 
browser, and to enable control of operation of the 
respective video cameras to be executed by using 
that single display screen; 
Fig. 10 shows an example of the contents of a 
HTML generating procedure file stored in the virtual 
WWW server apparatus of Fig. 9, for use in produc- 
ing a generated HTML file which contains location 
information for a plug-in program to be used by a 
WWW browser when receiving video data from a 
plurality of WWW servers, transferred from the vir- 
tual WWW server apparatus; 
Fig. 1 1 shows an example of the contents of a link- 
age file which is stored in the virtual WWW server 
apparatus of Fig. 9, for relating respective predeter- 
mined video camera names to URLs which are uti- 
lized to send control commands to the 
corresponding video cameras; 
Rg. 12 shows an example of a display picture which 
would be generated by a WWW browser which has 
activated a specific plug-in program in response to 
information contained in the generated HTML file 
supplied from the virtual WWW server apparatus, 
before the WWW browser user has input a request 
to receive video data from video cameras which are 
identified in the display picture; 
Fig. 13 is an example corresponding to that of Fig. 
12, after the WWW browser user has input requests 
to receive video date from each of the video cam- 
eras; 

Fig. 14 is a general system block diagram showing 
a fourth embodiment of a virtual WWW server 
apparatus coupled for data communication via the 
Internet, to enable interactive TV communication 
between respective users of a predetermined plu- 
rality of computers each having a WWW server and 
a WWW browser, whereby a first user is enabled to 
activate the WWW browser of a second user in 
order to initiate interactive TV communication; 
Fig. 15 is a general system block diagram showing 
a fifth embodiment of a virtual WWW server appa- 
ratus coupled for data communication via the Inter- 
net, to enable interactive TV communication 
between respective users of a plurality of comput- 
ers each having a WWW browser and a WWW 
server connected to a video camera, whereby when 
interactive TV communication is initiated between 
any two of the users, any other user can immedi- 
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ately enter the interaction if desired; 
Fig. 16 is a general system block diagram illustrat- 
ing a prior art system for enabling HTML files stored 
at respective WWW servers to be supplied to a 
WWW browser via the Internet; s 
Fig. 17 shows an example of the contents of a 
HTML file which is stored at a first WWW server 
shown in Fig. 16; 

Fig. 18 shows an example of the contents of a 
HTML file which is stored at a second WWW server 10 
shown in Fig. 16; 

Fig. 1 9 shows an example of a display picture which 

would be generated by a WWW browser in 

response to the HTML file of Fig. 1 7; 

Fig. 20 shows an example of a display picture which 15 

would be generated by a WWW browser in 

response to the HTML file of Fig. 18; 

Fig. 21 is a flow diagram illustrating the operation of 

an HTML generating section in the second virtual 

WWW server apparatus embodiment, shown in Fig. 20 

5; 

Fig. 22 is a flow diagram illustrating the operation of 
a camera control section in the third virtual WWW 
server apparatus embodiment, shown in Fig. 9; 
Fig. 23 is a flow diagram illustrating the operation of 25 
a camera control section in the fourth virtual WWW 
server apparatus embodiment, shown in Fig. 14; 
and 

Fig. 24 is a flow diagram illustrating the operation of 
a camera control section in the fifth virtual WWW 30 
server apparatus embodiment, shown in Fig. 15. 

DESCRIPTION OF PREFERRED EMBODIMENT.? 

[0033] In the following, embodiments of the present 35 
invention will be described referring to the drawings. It 
should be noted that the present invention is not limited 
to the configurations of these described embodiments, 
and that various other configurations could be envis- 
aged, which fall within the scope claimed for the present 40 
invention. 

First Embodiment 

[0034] Fig. 1 is a general system block diagram show- 45 
ing a data communication system in which a virtual 
WWW server apparatus according to the present inven- 
tion can connect via the Internet to at least one WWW 
browser and to a plurality of WWW servers (i.e., actual 
WWW servers), with one WWW browser and two WWW so 
servers being shown in this example. It should be noted 
that in the following description and in the appended 
claims, the term "WWW server" signifies a conventional 
type of WWW server, as opposed to a virtual WWW 
server apparatus according to the present invention. In 55 
Fig. 1, the virtual WWW server apparatus 1 includes a 
HTTP communication section 11 fa executing HTTP 
communication via the Internet and a request process- 



ing section 12 for processing a file transfer command 
when such a command, directed to the IP (Internet Pro- 
tocol) address of the HTTP communication section 1 , 
has been received by the HTTP communication section 
11. The HTTP communication section 1 further includes 
a stored HTML generating procedure file 1001 , a HTML 
data generating section 13 for reading out the contents 
of the HTML generating procedure file 1001 when 
required, and for using the file contents to produce a 
generated HTML file, and a data acquisition section 14 
for executing communication with WWW servers and for 
receiving data from such WWW servers. Numeral 2 
denotes a first WWW server, numeral 3 denotes a sec- 
ond WWW server, and 4 denotes a WWW browser. The 
HTTP communication section 1, WWW server A 2 and 
WWW server B 3 can be respectively identical to the 
WWW servers 10, 20 and WWW browser 30 of the prior 
art example of Fig. 1 6 described above. 
[0035] The URL of the HTML generating procedure 
file 1001 which is stored at the HTTP communication 
section 1 can be input by a user in the same way as for 
the URL of a file stored at an actual server such as the 
WWW server A 2 or WWW server B 3. It will be 
assumed that the URL of the HTML generating proce- 
dure file 1001 held at the HTTP communication section 
1 is H HTTPy/www/index.htmr, i.e., the name of the 
HTML generating procedure file is "index.htmr. When 
that URL is input by the user of the WWW browser 4, a 
GET command which requests the HTML generating 
procedure file 1001 and specifies the ID address of the 
HTTP communication section 1 is transferred from the 
HTTP communication section 43 to the HTTP communi- 
cation section 11 via the Internet, and a connection is 
established between the HTTP communication section 
43 of the WWW browser 4 and the HTTP communica- 
tion section 1 1 of the HTTP communication section 1 in 
the same way as for the connection of the HTTP com- 
munication sections of the virtual WWW server appara- 
tus 1 0 and WWW browser 30 of the prior art example of 
Fig. 16. The HTTP communication section 11 passes 
the received GET command to the request processing 
section 12, which then extracts from the command the 
name of the file which is being requested, i.e., 
"indexhtml", and passes that file name to the HTML 
data generating section 13. When the HTML data gen- 
erating section 13 is Passed that name, this constitutes 
a request for the HTML data generating section 13 to 
read out and analyze the contents of the HTML gener- 
ating procedure file 1001. 

[0036] Fig. 3 shows an example of the contents of the 
HTML generating procedure file 1001. As can be seen 
such an HTML generating procedure file is written as a 
sequence of tags which are basically in accordance with 
the present standards for HTML, but with the addition of 
one new tag, i.e. the "URL" tag. Each "URL" tag indi- 
cates a command which is used to acquire an HTML file 
from a specific WWW server, as described in the follow- 
ing. 
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[0037] The processing operation of the HTML data 
generating section 13 will be described referring to the 
corresponding flow diagram of Fig. 2, in conjunction 
with the HTML generating procedure file example of 
Fig. 3. In step S1 of Fig. 2, a request for analysis of the 5 
file "index.htmr, i.e., of the contents of the HTML gener- 
ating procedure file 1001, is received by the HTML data 
generating section 13 from the request processing sec- 
tion 12, and in step S2 the first line of that file is read in 
by the HTML data generating section 13. In step S3, K 
that first line is analyzed, and the first tag is found. In 
this example it is assumed that the first tag is "HTML". 
In step S4, this tag is compared with the string "URL", 
and if they are found to be mutually identical, operation 
proceeds to step S5. If not, operation jumps to step S8. u 
In the example of Fig. 3, since the first line is not identi- 
cal to "URL", step S8 is then executed, in which that first 
line is stored in an internal buffer of the HTML data gen- 
erating section 13, i.e. an internal buffer which is dedi- 
cated to holding HTML data. Next, in step S9, a decision 20 
is made as to whether the final line of the file has been 
read. If so, then operation proceeds to step S10, while if 
the final line has not yet been reached, operation 
returns to step S2. The above operations are repeatedly 
executed until the line 25 

(URL= w HTTP://wwwA/index.htmr) is reached. 
Since the tag of that line is "URL", step S5 is then exe- 
cuted, in which that URL (i.e. 
"HTTPy/wwwA/index.htmn is passed to the data acqui- 
sition section 14. The data acquisition section 14 then 30 
finds the IP address specified by that URL, and con- 
nects to the corresponding WWW server (i.e., in this 
case, the WWW server 2, having the name WWWA), 
and obtains the contents of the specified file (in this 
case, the file named "indexhtml" which is stored at the 35 
virtual WWW server apparatus 10). In step S6 the 
HTML data generating section 13 receives that file from 
the data acquisition section 14, and in step S7 the file 
contents are stored in the internal buffer of the HTML 
data generating section 1 3. Operation then proceeds to 40 
step S9, to judge if the final line of the HTML generating 
procedure file has been reached. If not, operation 
returns to step S3, to analyze the next line of the HTML 
generating procedure file, which in this case specifies 
the URL of a file stored at the WWW server B 20. The 45 
contents of that file are then obtained and stored in the 
internal buffer of the HTML data generating section 13 
in the same manner as for the file from the virtual WWW 
server apparatus 10. 

[0038] Such operations are repeated until the final line so 
of the HTML generating procedure file is detected in 
step S9, whereupon in step S10 the contents of the 
internal buffer of the HTML data generating section 13 
are passed to the HTTP communication section 11, 
thereby completing the processing sequence executed 55 
by the HTML data generating section 13. 
[0039] ft can thus be understood that a single HTML 
file has thereby been generated by the HTML data gen- 



erating section 13, by combining data contained in the 
HTML generating procedure file 1001 with the contents 
of of the two files respectively obtained from two WWW 
servers, with these two files having been obtained as 
specified by other data contained in the HTML generat- 
ing procedure file 1001, and that this HTML file has 
been generated in response to a file transfer request 
from a WWW browser, specifying the URL of the HTML 
generating procedure file 1001 . 
[0040] Ths single HTML file which has thereby been 
produced by the HTML data generating section 13 is 
then supplied to the HTTP communication section 1 1 , to 
be transferred via the Internet to the HTTP communica- 
tion section 43 of the WWW browser 4. That is to say, 
once the generated HTML file has been produced by 
the HTML data generating section 13 it is then handled 
in the same manner as a file whose transfer has been 
requested, using the file URL, from a usual type of 
WWW server. After processing by the HTML analysis 
section 44, the contents of the received HTML file are 
displayed by the display section 45. Fig. 4 shows an 
example of the resultant display image contents. As 
shown, the contents of the "home page" portion of the 
HTML generating procedure file 1001 stored at the vir- 
tual WWW server apparatus 1 (i.e., the first eight lines 
of the file "HTTPyywww/indexhtmr in Fig. 3) are dis- 
played, together with those of the two files which were 
obtained from the WWW server A 2 and the WWW 
server B 3, with these three sets of file contents being 
presented on a single display screen of the WWW 
browser 4. 

[0041 ] The examples of files stored at the WWW serv- 
ers 2 and 3 are the same as those used in describing 
the prior art example of Fig. 16. 
[0042] As can be understood by the above, with this 
embodiment of the invention, it becomes possible to 
present the contents of respective HTML data files from 
a plurality of WWW servers concurrently on a single dis- 
play screen of a WWW browser, by using a usual form 
of HTTP communication via a network such as the Inter- 
net, while using usual types of WWW server and WWW 
browser without modification. Hence, the invention has 
great practical value. 

[0043] In the above, for simplicity of description, it has 
been assumed that with the first embodiment of the 
invention the virtual WWW server apparatus 1 is imple- 
mented on a computer system which is separate from 
each of the computer systems on which the WWW serv- 
ers 2 and 3 are respectively implemented. However in 
practice it would of course be possible to implement the 
virtual WWW server apparatus 1 on the same computer 
system as that of the WWW server 2 or the WWW 
server 3. 

[0044] Furthermore, although with the above descrip- 
tion of the embodiment the contents of the HTML gener- 
ating procedure file 1001 are assumed to specify that 
specific HTML files are to be obtained from respective 
WWW servers, it would be equally possible to configure 
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the contents of the HTML generating procedure file of 
the virtual WWW server apparatus to include com- 
mands for designating that specific programs (such as a 
CGI or Servelet type of program) are to be activated at 
specified WWW servers. In that case, when the HTML 5 
data generating section 1 3 reads out the contents of the 
HTML generating procedure file and finds the tag for 
such a command, it would cause that command to be 
sent to the specified WWW server, to thereby activate 
the designated program. It will be apparent that such a 10 
function can be easily provided by the embodiment of 
Fig. 1, and that such a function will enable a user of a 
WWW browser to send specific operating commands 
such as program activation commands simultaneously 
to a plurality of predetermined WWW servers, simply by 15 
inputting the URL of the HTML generating procedure file 
1001. 

[0045] Hence, this embodiment of the present inven- 
tion not only enables respective HTML files from a plu- 
rality of WWW servers to be concurrently displayed on a 20 
single display screen by a WWW browser, but also ena- 
bles a browser user to issue operating commands to a 
predetermined plurality of WWW servers by performing 
a single input operation at a WWW browser. 

25 

Second Embodiment 

[0046] An HTML file can include FORM information, 
i.e. information enclosed between initial and final FORM 
tags, and such a file will be referred to in the following as so 
a FORM file. The FORM information includes the name 
of an input value which is to be obtained from a user of 
a browser which receives the FORM file, and the name 
of a program such as a CGI program which is to be exe- 
cuted to process the input value when that value is sent 35 
back to the WWW server which issued the FORM file. 
When such a file is received by a WWW browser, the 
browser displays a request for the user to supply the 
input value, then sends the input value (e.g., expressing 
the user's home address or telephone number) back to 40 
the originating WWW server together with a command 
for processing that input value by using the program 
which is specified in the FORM information. 
[0047] The second embodiment of the invention will 
be described referring to the contents of Fig. 5. This 45 
operation enables satisfactory operation when FORM 
files must be handled by the virtual WWW server appa- 
ratus. In Fig. 5, numerals 52, 53 respectively denote a 
WWW server A and WWW server B. having the server 
names wwwA, wwwB respectively, while numeral 51 so 
denotes a virtual WWW server apparatus and numeral 
54 denotes a WWW browser. The WWW servers 52, 53 
store respective HTML data files which can be obtained 
by the virtual WWW server apparatus 51 in a similar 
manner to that described for the first embodiment, with 55 
at least some of these files being FORM files. It will be 
assumed that the contents of one such FORM ffle 
stored at the WWW server A 52 are as shown in Fig. 6, 



while those of a file stored at the WWW server B 53 are 
as shown in Fig. 7. Similarly to the first embodiment, 
these HTML file file examples constitute the respective 
home pages of the WWW servers 52, 53. In each of the 
FORM files of Figs. 6, 7, the ACTION tag in the FORM 
information specifies the name of a program which is to 
be executed by the originating WWW server to process 
the specified input value called "username". If such files 
containing FORM information were received by the vir- 
tual WWW server apparatus 1 of the first embodiment of 
the present invention shown in Fig. 1, from the WWW 
servers 2 and 3 of that embodiment, so that the con- 
tents of Fig. 6 and Fig. 7 were received and displayed by 
a usual type of WWW browser such as the WWW 
browser 4 of Fig. 1, then the resultant display picture 
would be be as shown in Fig. 8. In that case if the user 
enters his or her name in one of the "name" windows 
and actuates the corresponding "input" or "registration" 
button on the display, a command containing the name 
of the CGI program that is specified in the FORM file 
together with the input value for "name" would be 
passed from the WWW browser 4 to the HTTP commu- 
nication section 1, by HTTP protocol. 
[0048] Since the command contents do not contain 
information specifying the WWW server which is to exe- 
cute the CGI program whose name is passed at that 
time to the virtual WWW server apparatus together with 
the input value, i.e. the program name "regname.cgi" or 
"username.cgi", it would not be possible for the virtual 
WWW server apparatus to determine the WWW server 
to which that command is actually to be directed. It can 
thus be understood that it would not be possible to 
directly use the first embodiment of the present inven- 
tion under a condition in which FORM files may be 
obtained by the virtual WWW server apparatus as part 
of the plurality of HTML files which are sent to the WWW 
browser from the virtual WWW server apparatus. 
[0049] However with the second embodiment of the 
present invention, that problem is avoided. Specifically, 
it is made possible for the virtual WWW server appara- 
tus to determine which of respective WWW servers is to 
receive an operating command (e.g., specifying activa- 
tion of a particular CGI program) that is sent back from 
a WWW browser to the virtual WWW server apparatus 
WWW server as a response to a FORM file. 
[0050] As a result, with the second embodiment of the 
invention shown in Fig. 5, FORM pages from a plurality 
of WWW servers can be displayed at a WWW browser 
concurrently on a single display screen, with operating 
commands resulting from user input being transferred 
to the appropriate ones of these WWW servers, to be 
executed. 

[0051] In Fig. 5, the virtual WWW server apparatus A 
51 contains a CGI processing section 515 whose func- 
tion is to judge which of the WWW servers is to receive 
an operating command requesting activation of a CGI 
program, which has been sent back from the WWW 
browser 54 in response to a FORM file. The WWW 
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server A 52 includes a CGI processing section 524, for 
executing a CGI program specified by such an operating 
command, while the WWW server B 53 similarly 
includes a CGI processing section 534. The WWW 
browser 54 includes a FORM input section 546, which 5 
processes input values which are supplied by the 
browser user in reply to FORM information displayed by 
the display section 45. It will be assumed that with this 
embodiment, the FORM input section 546 generates a 
GET command containing such an input value, as w 
described in the following. 

[0052] The remaining portions of the embodiment of 
Fig. 5 are identical to those of the first embodiment of 
Fig. 1 described above. 

[0053] In the same way as described for the embodi- 15 
ment of Fig. 1, when the user of the WWW browser 54 
inputs the URL of the HTML generating procedure file 
1001, so that the request processing section 12 of the 
virtual WWW server apparatus 51 detects that a 
request for that file has been sent, the HTML data gen- 20 
erating section 13 responds by reading out the HTML 
generating procedure file 1001 and analyzing the con- 
tents, and thereby obtains from the WWW server A 52 
and WWW server B 53 respective HTML files whose 
URLs are listed within the HTML generating procedure 25 
file 1001. However instead of simply inserting the con- 
tents of each of these obtained files into the HTML file 
which is to be generated and sent to the WWW browser 
54 as described for the first embodiment, the HTML 
data generating section 1 3 first analyzes the contents of 30 
each of the files obtained from the WWW server A 52 
and WWW server B 53 to detect the presence of any 
FORM tags. That is to say, when the HTML file shown in 
Fig. 6 is received from the WWW server A 52, the HTML 
data generating section 13 successively checks the 35 
lines of that file until the line headed by the initial FORM 
tag is found. When that line is detected, the HTML data 
generating section 13 modifies its contents by adding 
information for identifying the server which originated 
that FORM file. Thus in the case of the FORM file 40 
shown in Fig. 6, since the originating server is named 
wwwA, the line: 

(FORM METHOD=post ACTION="regname.cgi"> 
would be changed to: 

(FORM METHOD=post ACTION=7wwwA/reg- 45 
namecgi") 

[0054] The resultant modified FORM fife is inserted 
into the HTML file which is being generated by the 
HTML data generating section 13, and the same opera- 
tion is then performed for the FORM file which is so 
obtained from the WWW server B 53, with the server 
identification information in this case being TwwwBT. 
[0055] When the HTML file thus generated by the 
HTML data generating section 13 is completed, it is sent 
via the HTTP communication section 11 to the WWW 55 
browser 54. When that generated HTML file is received 
by the WWW browser 54, the resultant display which is 
generated at the WWW browser 54 will be as shown in 



Fig. 8. It can thus be understood that this embodiment 
enables FORM information from FORM HTML files 
respectively held at a plurality of WWW servers to be 
presented on a single display screen of a WWW 
browser. 

[0056] In this example, each of the FORM files 
requires that the browser user supplies his or her name 
as the input value to be sent back to the originating 
WWW server. When a user of the WWW browser 54 
types a name value into one of the name windows of the 
displayed picture shown in Fig. 8, and then activates the 
corresponding one of the registration buttons (i.e. which 
are respectively labelled as "registration" and "input"), 
the FORM input section 546 of the WWW browser 54 
uses the ACTION portion of the corresponding FORM 
information (i.e. "ACTI0N=7wwwA/regname.cgi") and 
the "username" value which has been input by the user, 
to generate a GET command in the HTTP protocol 
which includes the name of the WWW server which 
originated the corresponding FORM file, such as : 
"GET/wwwA/regname.cgi?username=John 

Jones" 

[0057] That command is then passed by the WWW 
browser 54 and virtual WWW server apparatus 51 via 
the Internet to the virtual WWW server apparatus 51. 
The request processing section 1 2 examines each input 
command which is received by the request processing 
section 12, and recognizes that this is not an HTML file 
acquisition request, and so passes the command to the 
CGI processing section 515. The CGI processing sec- 
tion 515 then obtains the name of the WWW server to 
which the GET command contents are to be sent, from 
the header field of the command. In this case, the the 
name wwwA of the WWW server A 52 is obtained. 
When that WWW server name has been obtained, the 
CGI processing section 515 deletes the header field 
(AivwwA) of the modified GET command, then passes 
the WWW server name that has been obtained, to the 
data acquisition section 14, together with a value 
expressing the GET command with the header field 
removed, i.e. passes the value: 

"GET/iregname.cgi?username=John Jones" 
[0058] The data acquisition section 14 then estab- 
lishes a connection to the WWW server A 52 and sends 
that GET command to the WWW server A 52. In 
response, the CGI processing section 524 of the WWW 
server A 52 executes the cgi program "regname.cgi" to 
process the input value which has been sent from the 
browser, and returns a result. That result is then sent via 
the HTTP communication section 21 of the WWW 
server A 52 to the data acquisition section 14 of the vir- 
tual WWW server apparatus 51 , which passes the result 
to the CGI processing section 515. The CGI processing 
section 515 then transfers the result via the HTTP com- 
munication section 1 1 to the WWW browser 54, and the 
result (such as information confirming that the input 
value has been correctly received by the originating 
WWW servers) is then displayed by the WWW browser 
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54. 

[0059] A similar sequence of operations occurs if the 
user inputs a FORM response which is directed to the 
WWW server B 53. 

10060] The successive operations executed by the s 
HTML generating section of this embodiment are shown 
in the flow diagram of Fig. 21 , which illustrates how each 
line of a received HTML file is examined to determine 
whether the line contains URL or FORM information, 
with server identification information being added in 10 
step S8 if the line is found to begin with a FORM tag. 
[0061 ] As can be understood from the above, with this 
embodiment of the present invention, when FORM 
HTML files are to be obtained from the respective ones 
of the plurality of WWW servers and combined with con- is 
tents of the HTML generation procedure file 1001 to 
form a single generated HTML file which is sent to the 
WWW browser 54, operation commands and input val- 
ues sent from the WWW browser in response to the 
resultant plurality of sets of displayed FORM information 20 
will be correctly allocated to the appropriate WWW 
servers, while a single display screen can be utilized for 
displaying the FORM information and for input opera- 
tions. Hence the practical value of this embodiment is 
substantial. 25 

Third Embodiment 

[0062] It is possible to specify, within an HTML file, 
that the displayed file contents are to include an embed- 30 
died video image. This is done by including in the HTML 
file a tag whose contents specify picture embedding 
information, including information specifying a source of 
video data for producing the video image (e.g., as the 
URL of such a source). For example, the HTML EMBED 35 
tag, followed by the SRC attribute which specifies the 
video data source, may be used for that purpose. When 
a WWW browser receives an analyzes such a HTML 
file, it responds by activating a corresponding control 
program, for 40 

(a) handling a stream of video data which is 
acquired for producing the video image, when nec- 
essary, 

(b) enabling a user to request display of the video 45 
image (i.e., by generating a corresponding icon 
which can be "clicked on" by the user to make such 

a request), and 

(c) responding to such a request by sending to the 
specified video data source a command for acquir- so 
ing the video data. 

[0063] Such a control program can be stored locally at 
the WWW browser, i.e. as a plug-in, or may be a 
"helper" program which is located separately from the ss 
WWW browser, however for simplicity of description, the 
term "plug-in" is used in the following description and 
the appended claims as a general term for such a con- 



trol program. 

[0064] In the prior art, it has been necessary to use a 
separate plug-in for each embedded picture which is to 
be displayed. Thus when it is required to receive video 
data from a plurality of WWW servers, it is accordingly 
necessary to activate a plurality of plug-ins concurrently, 
and this imposes a substantial load upon the browser 
resources. However with the third embodiment of the 
present invention, it becomes possible to concurrently 
receive video data from a plurality of WWW servers by 
using a single plug-in, and display the resultant video 
images on a single display screen, 
[0065] With this embodiment, shown in Fig. 9, a plu- 
rality of WWW servers can transfer live video data from 
respective video cameras (or previously recorded video 
data) via the Internet, and a WWW browser can enabled 
to receive and handle all of the streams of video data 
from the WWW servers and generate respective dis- 
played video images, by using a single plug-in. Numeral 
91 denotes a virtual WWW server apparatus for ena- 
bling such a capability, while numerals 92, 93 respec- 
tively denote first and second WWW servers, assigned 
the names wwwA and wwwB respectively, each of 
which can transmit video data via the Internet, gener- 
ated by respective video cameras which have been 
assigned predetermined camera names. Numeral 94 
denotes a WWW browser which is capable of receiving 
these video data. The virtual WWW server apparatus 
91 includes a camera control section 916 for receiving 
respective streams of video data produced by the video 
cameras and acquired via respective Internet connec- 
tions from the corresponding WWW servers, for multi- 
plexing these video data streams, and sending the 
resultant multiplexed video data to the HTTP communi- 
cation section 1 1 to be transferred via the Internet to the 
WWW browser 94. The camera control section 916 also 
serves to receive video camera control operating com- 
mands sent from the WWW browser 94, and transfer 
these operating commands via respective Internet con- 
nections to the appropriate ones of the WWW servers. 
The virtual WWW server apparatus 91 further includes 
a stored camera name-URL linkage file which relates 
respective video camera names to corresponding URLs 
that can can be utilized to send operating commands for 
controlling the respective video cameras, thereby elimi- 
nating the need for the WWW browser to be aware of 
the respective URLs corresponding to the video camera 
names when it relays such operating commands from 
the WWW browser 94 to the video cameras. A request 
processing section 1 2 of the virtual WWW server appa- 
ratus 91 can discriminate between received file transfer 
requests and received operating commands, in the 
same way as described for the request processing sec- 
tion 12 of Fig. 5. 

[0066] The WWW server A 92 includes a data acqui- 
sition section 23 for acquiring video data from a video 
camera 2002, and a camera operation section 925 for 
controlling the starting and stopping of acquisition of 
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video data from the video camera 2002. The WWW 
server B 93 similarly includes a data acquisition section 
33, a camera operation section 935 and a video camera 
3002. 

[0067] In addition to the usual browser features, the s 
WWW browser 94 includes a camera operation desig- 
nation section 947 which is controlled by the activated 
plug-in such as to enable the user to utilize the display 
section 45 to input operating commands (i.e. , by clicking 
on corresponding icons) for controlling each of the video 10 
cameras, which might for example include commands 
for activating the cameras, panning the cameras in a 
desired direction, etc. The WWW browser 94 further 
includes a video acquisition section 948 which func- 
tions, when the plug-in has been activated, to receive is 
from the HTTP communication section 43 video data 
which have been sent from the virtual WWW server 
apparatus 91, to demultiplex the respective streams of 
video data derived from the video cameras 2002 and 
3002, and convert the video data to a form in which it 20 
can be displayed by that browser. The remaining config- 
uration of this embodiment is identical to that of the prior 
art example or the first embodiment of the present 
invention. 

[0068] In the same way as for the first embodiment of 25 
the present invention, when the user of the WWW 
browser 94 inputs the URL of the HTML generating pro- 
cedure file 1 001 , the contents of that file are read out by 
the HTML data generating section 13. It will be 
assumed that the contents of the HTML generating pro- 30 
cedure file 1001 of this embodiment are as shown in 
Fig. 10, with the EMBED tag being used to specify 
embedded picture information. Since in this example 
the HTML generating procedure file 1001 does not con- 
tain any URL tags, the contents of that HTML file are 35 
sent directly to the HTTP communication section 43 of 
the WWW browser 94 from the HTTP communication 
section 11 of the virtual WWW server apparatus 91 via 
the Internet, to be analyzed by the HTML analysis sec- 
tion 44. When the HTML analysis section 44 finds the 40 
EMBED tag in that received file, with the SRC attribute 
of that tag specifying a particular video data source (i.e., 
a location to which a command can be sent for control- 
ling the acquisition of video data) as a URL it activates 
a plug-in which has been predetermined as correspond- 45 
ing to these EMBED tag contents. Fig. 12 shows an 
example of the display picture which appears at the 
WWW browser 94 after this plug-in has been activated. 
It will be assumed that the two video cameras 2002, 
3002 are provided at a house, i.e., located at the front so 
entrance and in the childrens' room respectively, with 
these video cameras having been assigned the names 
"camera!" and "camera2", and with corresponding 
video camera ON/OFF control icons which are dis- 
played by the display section 45 being designated by 55 
numerals 950, 951 in Fig. 12. When the user clicks on 
the house entrance video camera icon 950, the camera 
operation designation section 947 detects this and 



responds by generating a GET command which speci- 
fies starting of acquiring video data from the output sig- 
nal of the video camera having the name "camera 1". 
When that command is generated, a field VcommandT 
is inserted as the header field of the command, so that 
the command will be recognized as an operation 
request by the virtual WWW server apparatus 91. 
Hence the GET command will take the form: 

GET/command/camera1 .vew 
[0069] That GET command is transferred by the HTTP 
communication section 43 and the HTTP communica- 
tion section 1 1 via the Internet to the virtual WWW 
server apparatus 91 , and when the request processing 
section 12 receives the command it recognizes this as 
being a video camera operation command, and passes 
the command to the camera control section 916. The 
camera control section 916 then reads out the camera 
name-URL linkage file, and uses the file contents and 
the specified video camera name (cameral) which is 
contained in the received GET command to obtain the 
URL corresponding to that video camera. 
[0070] Fig. 1 1 shows an example of the contents of 
the camera name-URL linkage file. This file links each 
video camera name to a corresponding URL, so that for 
example the URL of cameral (i.e. the URL which is to 
be used for sending operating commands to the corre- 
sponding video camera) can be obtained as 
H HTTPy/wwwA/camera1". From that URL, the name of 
the WWW server to which connection is to be estab- 
lished can be obtained, and a command for requesting 
acquisition of video data from the output signal of video 
camera 2002 of the WWW server A 92 is thereby gen- 
erated by the camera control section 916 as "GET/cam- 
era.vew". That command, and the obtained WWW 
server name "wwwA" are then passed to the data acqui- 
sition section 14. A connection is then established to the 
WWW server A 92 by the data acquisition section 14, 
and that GET command is sent via the HTTP communi- 
cation section 21 of the WWW server A 92 to the 
request processing section 22. The request processing 
section 22 responds to this command by notifying the 
camera operation section 925 to execute a control oper- 
ation for initiating the supplying of an output video signal 
signal from the video camera 2002 to the data acquisi- 
tion section 23, and by notifying the data acquisition 
section 23 to begin to acquire video data from the video 
signal and to transfer the video data to the HTTP com- 
munication section 21. The video data are thereby 
transferred via the Internet connection and the data 
acquisition section 14 to the camera control section 916 
of the virtual WWW server apparatus 91. The camera 
control section 916 passes the video data to the HTTP 
communication section 11, after assigning to the data 
the type "CONTENTS". The HTTP communication sec- 
tion 11 then transfers the resultant video data to the 
HTTP communication section 43 of the WWW browser 
94. The HTTP communication section 43 passes the 
video data to the video acquisition section 948, which 
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converts the received video data into a form which can 
be displayed by that browser, and the resultant con- 
verted video data are supplied to the display section 45, 
with a corresponding video image being then displayed. 
[0071] In a similar manner, if the childrens' room is s 
selected, then a video image from the video camera 
3002 of the WWW server B 93 will be displayed by the 
WWW browser 94. Fig. 13 shows an example of two 
such video images being displayed. When such concur- 
rent display of two video images is executed, the afore- 10 
mentioned multiplexing and demultiplexing operations 
are performed on the video data derived from the video 
cameras 2002, 3002. 

[0072] The successive operations executed by the 
request processing section 12 and camera control sec- is 
tion 916 of this embodiment are shown in the flow dia- 
gram of Fig. 22. 

[0073] In addition to such a basic control operation of 
switching on a video camera to receive video data 
thereby, this embodiment can easily be modified to ena- 20 
ble other forms of camera control to be performed by the 
user of the WWW browser 94, by generating suitable 
commands in a similar manner to that described above. 
For example, it can be predetermined that an "Ipan" 
command for a camera is a pan head control command, 25 
which produces panning of a specified video camera to 
the left. That is, such panning control can be performed 
for the video camera 2002, which is assigned the name 
"camera 1 ",. by causing the browser to send to the virtual 
WWW server apparatus 91 the command: 30 

GET/command/camera1 .Ipan 
[0074] The virtual WWW server apparatus 91 is 
thereby notified that pan head control is to be applied to 
the the video camera 2002 such as to pan that camera 
to the left. That is to say. the command will be trans- 35 
ferred to the camera control section 916 of the virtual 
WWW server apparatus 91 to the camera control sec- 
tion 916, with the URL corresponding to the video cam- 
era 2002 then being obtained in the same manner as 
described for the "cameral.vew" command, so that a 40 
command "GET/cameraUpan" is sent to the request 
processing section 22 of the WWW server A 92. The 
request processing section 22 responds by directing the 
camera operation section 925 to execute control opera- 
tions for panning the video camera 2002 to the left. 45 
[0075] The plug-in that is activated in response to the 
EMBED tag shown in Fig. 10 could be configured to dis- 
play one or more panning control icons such as arrow 
symbols beside each of the video camera icons shown 
in Fig. 12, so that for example the user can click on an so 
arrow icon to thereby cause the camera operation des- 
ignation section 947 to generate and send to the virtual 
WWW server apparatus the appropriate camera opera- 
tion command. 

[0076] Thus with this embodiment of the present 55 
invention, as described above, it becomes possible for a 
browser to concurrently display respective video images 
from a plurality of video cameras controlled by respec- 



tive WWW servers, by using only a single plug-in, rather 
than having to concurrently operate a plurality of plug- 
ins. Hence, the load imposed on the browser resources 
is reduced. 

[0077] Furthermore, since accessing can be executed 
by using camera names, if a user must perform manual 
input to designate a specific video camera rather than 
selecting a displayed icon, it is made unnecessary for 
the user to specify a URL for the selected video camera. 
[0078] Furthermore it will be understood from the 
above description that this embodiment makes it possi- 
ble for each of a plurality of video cameras located at 
respectively different WWW servers to be controlled 
from a WWW browser by using a single display screen, 
since various types of commands for separately control- 
ling the operation of each of the video cameras can be 
input by a user, for example by utilizing icons which are 
generated by the plug-in on that single display screen. 
[0079] It will be further understood that this embodi- 
ment makes it possible to provide a command for use in 
confirming the connection status of all of the video cam- 
eras of the system. Such a command can be configured 
as a GET command for obtaining video data, which is 
directed to all of the video cameras, and which is auto- 
matically executed immediately after the plug-in is acti- 
vated. In that case, if ail of the video cameras are 
correctly connected, then all of the corresponding video 
images will be displayed. 

[0080] Although this embodiment has been described 
for the case of live video data being transferred from 
video cameras, similar effects can of course be 
obtained for the case of accessing recorded video data. 

Fourth Embodiment 

[0081] By using the third embodiment of the present 
invention to arrange that video data from a plurality of 
WWW servers can be displayed on a single display 
screen of a WWW browser, it becomes possible for a 
group of individuals to easily configure a simple interac- 
tive TV system. That is to say, a computer system such 
as the computer system A of Fig. 14 which provides 
both WWW browser and WWW server functions can be 
installed at the respective homes of these individuals, 
with each computer system connected to the Internet. 
However since all of the WWW browsers of these indi- 
viduals may not be continuously in operation, there 
would be occasions with such a system when it would 
not be possible to begin interaction with another user, if 
the user's WWW browser is not currently activated. With 
the fourth embodiment of the present invention which is 
described in the following, if such an interactive TV sys- 
tem has been set up, and if a first one of the users of 
that system inputs to his or her WWW browser a 
request for acquiring acquire video data from the video 
camera at the home of a second one of the users, 
whose WWW browser is not currently in operation, 
then: 
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(a) acquisition of the requested video, data, pro- 
vided by the WWW server of the second user, will 
be started as described for the third embodiment of 
the present invention, while in addition 

(b) the WWW browser of the second user will be s 
automatically activated, while in addition, video 
data from the video camera of the first user will be 
transferred and displayed by the WWW browser of 
the second user. 

[0082] In the description of this and subsequent 
embodiments, it should be understood that although 
only the transfer of video data is described, transfer of 
accompanying audio data (which is of course neces- 
sary in a practical interactive TV system) is also per- 
formed in a similar manner, however details are omitted, 
for brevity of description. 

10083] Fig. 14 shows the system configuration of the 
fourth embodiment, for implementing such automatic 
browser activation. In Fig. 14, a computer system A 
includes a WWW browser A and a WWW server A 142, 
while a computer system B includes a WWW server B 
143 and a WWW browser B 145. The configuration of 
the WWW browser B 145 is identical to that of the 
WWW browser A. The WWW server A includes, in addi- 
tion to the components of the virtual WWW server appa- 
ratus 91 of the third embodiment described above, a 
browser activation designation section 1417 for desig- 
nating activation of a browser. The WWW server B 143 
of the computer system B includes a browser activation 
section 1436 for executing automatic activation of the 
WWW browser B 145 of that computer system B. The 
remaining parts of this embodiment are identical to 
those of the third embodiment of the present invention 
described above. 

[0084] Initially, in the same way as for the third embod- 
iment of the present invention, the user of the WWW 
browser A inputs the URL of the HTML generating pro- 
cedure file 1001 of the WWW server A, to thereby trans- 
fer to the WWW browser the generated HTML file 
containing the aforementioned picture embedding infor- 
mation, with the corresponding plug-in being thereby 
activated by the WWW browser 144, whereby a display 
picture that can be basically similar to that shown in Fig. 
13 will be displayed by the display section 45. In that 
condition, the user can input a request to begin acquisi- 
tion of video data from the output signal of the video 
camera 3002 of the WWW server B 1 43, e.g. by clicking 
on a corresponding icon representing that video cam- 
era, which is being displayed by the display section 45 so 
through the operation of the plug-in. Assuming that the 
video camera 3002 has been assigned the camera 
name "camera2 w , a corresponding GET command will 
thereby be generated by the HTTP communication sec- 
tion 43 of the WWW browser A as: 55 

GET/command/camera2.vew. 
[0085] An Internet connection will thereby be estab- 
lished between the HTTP communication section 43 



and the HTTP communication section 1 1 of the WWW 
server A. When such a command is received, the 
receiving server will also obtain the IP address of the 
computer to which a connection has been set up. In this 
case, the HTTP communication section 1 1 obtains the 
IP address of the computer system A and passes that 
address together with the above GET command to the 
request processing section 12. Since this is a video 
camera control command, the request processing sec- 
tion 12 passes that command together with the IP 
address of the computer system A to the camera control 
section 916. The camera control section 916 then 
establishes an Internet connection via the data acquisi- 
tion section 14 to the WWW server B 143, to send a 
command via the HTTP communication section 31 and 
request processing section 32 to the camera operation 
section 935 of the WWW server B 1 43 for acquisition of 
video data from the video camera 3002. The video data 
then begins to be sent back via that connection to the 
camera control section 916, in the same way as 
described for the third embodiment above. The camera 
control section 916 transfers the received video data to 
the HTTP communication section 1 1 , and also passes 
the name (wwwB) of the WWW server B 143 and the IP 
address of the computer system A to the browser acti- 
vation designation section 1417. 
[0086] The browser activation designation section 
1417 obtains from the IP address of the computer sys- 
tem A the corresponding WWW server name (i.e. 
wwwA), and uses that name as a key for obtaining the 
name (cameral) of the video camera which is located at 
the wwwA server 142, by referring to the contents of the 
camera name-URL linkage file. The obtained name is 
that assigned to the camera whose video data are to be 
displayed by the WWW browser B 1 45 when the WWW 
browser B 145 is automatically activated. The browser 
activation designation section 1417 then generates a 
browser activation command as a GET command utiliz- 
ing that camera name (such as "GET/com- 
mand/cameral. autoexec") , and passes the server 
name (wwwB) of the WWW server B 143 together with 
that GET command to the data acquisition section 14, 
for transfer to the WWW server B 143 via the Internet 
and the HTTP communication section 31 . 
[0087] When the browser activation command is 
received by the WWW server B 1 43, it is supplied by the 
request processing section 32 to the camera operation 
section 935. The camera operation section 935 sends a 
request for browser activation together with the camera 
name (cameral) which is contained in the browser acti- 
vation command, to the browser activation section 
1436. The browser activation section 1436 then acti- 
vates the WWW browser B 145 by generating a com- 
mand which also specifies that when the WWW browser 
145 is activated it will immediately generate a data 
transfer request for the HTML generating procedure file 
1 001 of the virtual WWW server apparatus 1 41 , so that 
an Internet connection will thereby be established to the 
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the WWW server A, in order to acquire the generated 
HTML file that is produced by the HTML data generating 
section 13. If for example the program which is executed 
by the computer B to implement the functions of the 
WWW browser B 145 is named "netscape.exe", the 
WWW server B 1 43 could achieve the desired activation 
and initial operation of the WWW browser B 1 45 by sup- 
plying to the operating system of computer B (specifying 
the appropriate directory path) a command such as: 

"netscape HTTPy/www/index.htmr. 
[0088J The WWW browser B 145 will thereby be acti- 
vated and the contents of the HTML file generated by 
the HTML data generating section 13 acquired by the 
browser. The contents of that file are then used to 
acquire and activate the requisite plug-in for use in inter- 
active TV operation, in the same way as described for 
the WWW browser A, whereupon the display screen of 
the WWW browser B 145 will display a suitable picture 
for interactive TV operation. This can be basically simi- 
lar to that shown in Fig. 12 for the preceding embodi- 
ment, i.e. with a plurality of respectively named frames 
being formed, within which video images from respec- 
tive ones of the video cameras of the users of the inter- 
active TV system will be displayed. 
[0089] The plug-in then receives from the browser 
activation section 1436 the name of the camera whose 
video image is to be displayed by the WWW browser B 
145 at that time, i.e., "camera!", and generates a com- 
mand for requesting that acquisition of video data from 
the output of that video camera is to be started. That 
command is sent from the HTTP communication sec- 
tion of that browser via the network and the HTTP com- 
munication section 1 1 to the camera control section 916 
of the WWW server A, which then obtains from the cam- 
era name-URL linkage file the URL corresponding to 
the camera name "camerar, The camera control sec- 
tion 91 6 thereby sends a command to the camera oper- 
ation section 925 of the WWW server A 142, via the 
network and HTTP communication section 21 of that 
WWW server, for acquisition of video data from the 
video camera 2002 and transfer of the video data, and 
supplies the video data received thereby to the WWW 
browser B 145. 

[0090] As a result, the video data from the video cam- 
era 2002 of the WWW server A 142 will automatically 
begin to be displayed by the WWW browser B 145, 
when the WWW browser B 145 is activated by the 
WWWserver B 143. 

[0091] The successive operations executed by the 
request processing section 12 and camera control sec- 
tion 916 of this embodiment are shown in the flow dia- 
gram of Fig. 23. 

[0092] Hence, with this embodiment of the present 
invention, when a first user inputs to his or her WWW 
browser a request tor acquiring video data from a video 
camera which is located at the home of a second user, 
whose WWW browser is not currently activated, the 
WWW browser at the home of the second user will be 



automatically activated. In addition, video data from the 
video camera of the first user will then automatically 
start to be displayed by the WWW browser at the home 
of the second user. Thus, such WWW browsers can be 
s utilized to form an interactive TV system without the 
need for users of the system to perform any special 
input operations. 

[0093] To simplify the drawing, the WWW server A 
142 of this embodiment is not shown as including a 

10 browser activation section. However in practice the sys- 
tem would be configured such that the WWW browser A 
is automatically activated when the video camera 2002 
of the WWW server A 142 is accessed from the WWW 
browser B 145, in the same way as for the WWW server 

15 B 143 and WWW browser B 1 45. 

[0094] It should be noted that although the WWW 
server A is shown as being separate from the computer 
systems 146 and 147 of this embodiment, it would be 
possible to implement the functions of the WWW server 

20 A on either of these computer systems. 

Fifth Embodiment 

[0095] When a plurality of individuals are executing 

25 mutual TV interaction, it is possible that some other indi- 
vidual may desire to join in the interaction which is in 
progress. However in that case, the video image from 
the video camera of that individual who wishes to join 
the interaction will not be displayed to the individuals 

30 who are already executing TV interaction. In such a 
case, it is necessary for the person who wishes to join 
the interaction to utilize some method of communication 
with the other individuals, to request that the video data 
from his or her camera be displayed. However with this 

35 embodiment of the present invention, when a user wish- 
ing to join a TV interaction which is in progress switches 
on power to the user's video camera, and activates the 
requisite plug-in as described previously, the user can 
then immediately enter that interactive TV session. 

40 [0096] Fig. 15 is a system configuration example for 
this embodiment. With this example the computer sys- 
tems of three users, and a virtual WWW server appara- 
tus, are respectively connected to the Internet This 
embodiment differs from the third embodiment of the 

45 present invention described above in the following 
respects. A virtual WWW server apparatus 151 includes 
a overall video data receiving section 1 51 8 for establish- 
ing Internet connections to receive video data from all of 
the video cameras of the interactive TV system. 

so [0097] A WWW server A 1 52, implemented in a com- 
puter system 159 together with a WWW browser 157, 
includes a camera status monitoring section 1528 for 
monitoring the power ON/OFF status of the video cam- 
era 2002, and for notifying that status to the camera 

55 operation section 1925. A status notification section 
1527 of the server 152, when requested by the camera 
operation section 1925, sends a message to the virtual 
WWW server apparatus 151 notifying that the video 
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camera 2002 is not currently activated. A WWW server 
B 153 is implemented within a computer system 160 
together with a WWW browser 158, and similarly 
includes a status notification section 1537 and camera 
status monitoring section 1538 for a video camera 5 
3002. 

[0098] A WWW browser C 1 54 is implemented within 
a computer system C 155, together with a WWW server 
C 156, with the server configuration being identical to 
that of servers 1 52, 1 53, i.e., with a video camera being 10 
controlled by that server. 

[0099] It will be assumed that the user of the WWW 
browser C 154 first requests the user of the browser 
corresponding to the WWW server A 152 to start an 
interactive TV session, so that the video camera 2002 15 
and the video camera of the WWW server 156 corre- 
sponding to the WWW browser C 154 are both acti- 
vated. 

[0100] In that condition, if the user of the WWW 
browser C 154 after activating the appropriate plug-in zo 
for TV interaction (i.e. by inputting the URL of the HTML 
generating procedure file 1001 of the WWW server A, 
as for the preceding embodiment) inputs a request to 
receive video data from the video camera 2002 located 
at the WWW server A 152, then a corresponding GET 2s 
command which specifies the name "camerar of the 
video camera 2002 is generated and transferred via the 
HTTP communication section 43, the HTTP communi- 
cation section 11, and the request processing section 
1 2 to the camera control section 916, thereby establish- 30 
ing an Internet connection between the HTTP communi- 
cation section 11 and HTTP communication section 43. 
The camera control section 916 then reads out the con- 
tents of the camera name-URL linkage file, and uses 
the received camera name "camerar to obtain from 35 
that file the URL of that video camera (more specifically, 
the URL for use in sending a camera operating com- 
mand to the camera operation section 1925 for acquisi- 
tion of video data) and uses that URL to establish an 
Internet connection to the WWW server A 152 and to 40 
start to obtain video data from the video camera 2002. 
[0101] At that time, the camera control section 916 
also obtains from the camera name-URL linkage file the 
corresponding URLs for all of the other video cameras 
of the interactive TV system. Assuming that power is 45 
then being supplied to the video camera 3002, the cam- 
era status monitoring section 1528 detects that condi- 
tion and notifies the camera operation section 1925. 
The camera operation section 1925 accordingly sends 
a request to the data acquisition section 23, to initiate so 
acquiring and transferring the video data generated by 
the video camera 2002 via the HTTP communication 
section 21 and the data acquisition section 14 to the 
camera control section 916, which passes the received 
video data to the HTTP communication section 1 1 . The ss 
camera control section 916 also passes the URLs of the 
other video cameras to the overall video data receiving 
section 1518, to thereby designate transfer of respec- 



tive streams of video data acquired from ail of the video 
cameras of the interactive TV. system to the WWW 
browser C 1 54. The overall video data receiving section 
1518 then establishes respective connections via the 
data acquisition section 14 and the Internet to all of the 
other WWW servers (i.e., in this example to the WWW 
server B 153) and sends requests to their respective 
camera control sections for transmission of video cam- 
era images. If the video camera of such a WWW server 
is currently in operation at that time, then the corre- 
sponding video data will immediately start to be trans- 
ferred, via the corresponding connection that has been 
established through the Internet by the overall video 
data receiving section 1518, to the camera control sec- 
tion 916. 

[01 02] Thus at that time, if one or more video cameras 
of the interactive TV system other than the video cam- 
era 2002 are currently activated, the camera control 
section 91 6 executes multiplexing of the stream of video 
data from the video camera 2002 which it receives 
directly from the data acquisition section 14 with the 
respective streams of video data which are obtained 
from the other video cameras via the connections 
established by the overall video data receiving section 
1518. The multiplexed stream of video data is trans- 
ferred by the camera control section 916 via the HTTP 
communication section 11 and HTTP communication 
section 43 to the WWW browser C 154, to be demulti- 
plexed and displayed by that browser (under the control 
of the plug-in) as a set of respective video images from 
the various video cameras. 

[0103] However if it is assumed that in this example, 
power is not being applied to the video camera 3002 
when the connection to the WWW server B 153 is 
established by the overall video data receiving section 
1518, then the camera status monitoring section 1538 
will notify the camera operation section 1935 of this 
"camera power OFF" condition, In that case, the camera 
operation section 1935 responds by sending a request 
to the status notification section 1 537 to notify the virtual 
WWW server apparatus 151 of this condition. The sta- 
tus notification section 1537 then inputs a message to 
the data acquisition section 33 (to be transferred to the 
overall video data receiving section 1518 via the Inter- 
net connection that has already been established by the 
overall video data receiving section 1 51 8 for transferring 
video data from the video camera 3002) notifying that 
power has not yet been switched on to the video camera 
3002. When the overall video data receiving section 
1518 receives that notification, it establishes a waiting 
condition for the connection via the Internet between the 
overall video data receiving section 1 51 8 and the WWW 
server B 153, i.e. with the connection being held 
unchanged. In that condition, if the user of the WWW 
browser corresponding to the WWW server B 153 sub- 
sequently decides to enter the interactive TV session, 
the user can simply activate the necessary plug-in (as 
described above) and switch on power to the video 
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camera 3002. The video data from the video camera 
3002 of the WWW server B 153 then begins to be 
acquired by the data acquisition section 33, received by 
the overall video data receiving section 1518 via that 
connection and supplied to the camera control section 
916. 

[01 04] That is to say, when the video camera 3002 is 
switched on, the camera status monitoring section 1538 
notifies the camera operation section 1935 of that 
change in status, whereupon the camera operation sec- 
tion 1935 requests the data acquisition section 33 to 
begin acquiring video data from the video camera 3002 
and sending the video data via the Internet connection 
that has been held in the waiting condition as described 
above, to the overall video data receiving section 1518, 
and hence to be multiplexed with the video data data 
flow from the video camera 2002 and sent to the WWW 
browser C 154, to be displayed by the display section 
45. 

[0105] Hence at this stage, two video images are 
being displayed by the display section 45 of the WWW 
browser C 154, from the video camera 2002 and video 
camera 3002 respectively. 

[0106] The successive operations executed by the 
request processing section 12 and camera control sec- 
tion 916 of this embodiment are shown in the flow dia- 
gram of Fig. 24. 

[01 07] It can thus be understood that with this embod- 
iment, once an interactive TV session has been initiated 
between two or more users, any other user can immedi- 
ately start to participate in the session by switching on 
power to the corresponding video camera and perform- 
ing a simple input operation. 
[0108] It is possible that while the aforementioned 
waiting state of an Internet connection has been estab- 
lished by the overall video data receiving section 1518, 
the connection may be broken. For example if a firewall 
is established between the virtual WWW server appara- 
tus 151 and the WWW server B 153, then if transmis- 
sion/reception of data between these via an Internet 
connection is halted for longer than a predetermined 
interval, the connection between these will be automat- 
ically broken. In such a case, the camera control section 
916 recognizes that the condition of having Internet 
connections established to ail of the servers of the inter- 
active TV system no longer exists. The camera control 
section 916 then again reads out the camera name- 
URL linkage file, to obtain the URLs of the various video 
cameras, and supplies these to the overall video data 
receiving section 1518 which thereby uses the requisite 
URL to re-establish the connection which has been bro- 
ken. 

[01 09] It can thus be understood that this embodiment 
is applicable to interaction between computer systems 
which utilize firewall protection. 
[0110] As can be understood from the above, with the 
present invention the following results are achieved. 
Firstly, the invention enables concurrent display of the 



contents of a plurality of files acquired from respective 
WWW servers via a network such as the Internet and 
enables and operating commands to be issued based 
on the displayed file contents, by using a single display 
5 screen, using prior art types of WWW servers and 
browsers and without the need to alter the HTTP com- 
munication method. 

[0111] Secondly, when one or more of the files 
acquired from the plurality of WWW servers is a HTML 
10 FORM file, it is made possible to send responses to the 
contents of the FORM files to the respective WWW 
servers which originated these files, using the single 
display screen. 

[0112] Thirdly, it becomes possible for a WWW 

15 browser to display video data from a plurality of video 
cameras controlled by respective WWW servers, for a 
purpose such as remote monitoring, by using a single 
plug-in, so that the load on the browser is reduced by 
comparison with prior art arrangements for implement- 

20 ing such a system. 

[0113] Fourthly, it becomes possible to easily imple- 
ment a simple interactive TV system in which a first user 
can cause automatic activation of the WWW browser of 
a second user by the action of sending to the WWW 

25 server of the second user a request for acquisition of 
video data from the video camera of the second user, 
while at the same time causing video data from the 
video camera of the first user to be displayed by the 
newly activated WWW browser, thereby notifying the 

30 second user to begin the interaction. 

[01 1 4] Fifthly, it becomes possible it becomes possible 
to easily implement a simple interactive TV system in 
which a user can immediately enter into an interaction 
which is currently in progress between two or more 

35 other users, by the action of the first user switching on 
power to a video camera, with video data from that cam- 
era being thereby immediately displayed by the WWW 
browsers of the other users. Hence it becomes possible 
for a user to easily join an interaction which is in 

40 progress, without performing any special types of oper- 
ation. 

[01 1 5] It should be noted that the scope of the present 
invention is not limited to the contents of the embodi- 
ments described above. In particular, rather than provid- 
es ing only a single HTML generating procedure file at the 
virtual WWW server apparatus, it would be possible to 
provide a plurality of such HTML generating procedure 
files, having respectively different URLs. In that case, 
the virtual WWW server apparatus could for example be 
so used to implement a plurality of remote monitoring sys- 
tems, etc., each of which could be accessed from a 
WWW browser by inputting the URL of the appropriate 
HTML generating procedure file. 
[01 1 6] Also, in the described embodiments, a prede- 
55 termined camera name is assumed to be utilized when 
a request is sent from a browser for acquisition of video 
data derived from the output of a video camera that is 
controlled by a server. However if it is known that only a 
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single video camera will be provided at each server, 
then it would be possible to omit the use of camera 
names and to identify only the appropriate server, when 
such a request is sent. 

[0117] Furthermore it would be possible to combine s 
certain features of a described embodiment, such as 
the automatic browser activation function of the fourth 
embodiment, with those of other embodiments. 

Claims w 

1. In a data communication system having at least 
one WWW (World Wide Web) browser which is 
connected via a data communication network to a 
plurality of WWW servers, a virtual WWW server 15 
apparatus comprising 

HTTP (HyperText Transfer Protocol) communi- 
cation means (11) for executing communica- 
tion between the virtual WWW server 20 
apparatus and the WWW browser via said net- 
work, 

a stored HTML generating procedure file 
(1001) containing at least procedure informa- 
tion for use in generating a HTML (HyperText 25 
Markup Language) file, 

request processing means (12) for receiving 
requests sent from said WWW browser via said 
HTTP communication means (11) and for 
detecting when a file transfer request which 30 
specifies said HTML generating procedure file 
is received, 

data acquisition means (14) for executing 
HTTP communication and data acquisition with 
other ones of said plurality of WWW servers via 35 
said network, and 

HTML generating means (13) for responding to 
said detection by said request processing 
means (12) of a file transfer request by reading 
out said HTML generating procedure file and 40 
utilizing said procedure information to produce 
a generated HTMLfile, and supplying said gen- 
erated HTML file to said HTTP communication 
means (11) to be transferred to said WWW 
browser via said network 45 

2. The virtual WWW server apparatus according to 
claim 1, wherein said HTML generating procedure 
file (1001) includes information expressing respec- 
tive locations of a predetermined plurality of HTML so 
files which are held at respective ones of said plu- 
rality of WWW servers, and wherein said HTML 
generating means (13) comprises means for ana- 
lyzing said HTML file contents to obtain said loca- 
tion information, successively supplying said 55 
location information for said plurality of HTML files 

to said data acquisition means (14) to thereby 
obtain said HTML files from said WWW servers by 



HTTP transfer via said network, and combining 
respective contents of said HTML files with said 
procedure information from said HTML generating 
procedure file (1001) to produce said generated 
HTMLfile. 

3. The virtual WWW server apparatus according to 
claim 2, wherein 

said request processing section (12) includes 
means for detecting that a set of information 
sent in response to a FORM HTML file has 
been received by said HTTP communication 
means (1 1) from said WWW browser, and 
said HTML generating means (13) comprises 
means for analyzing each of said plurality of 
HTML files to detect the presence of FORM 
HTML files, attaching to FORM information 
contained in a detected FORM HTML file an 
identifier indicative of a one of said plurality of 
actual WWW servers which originated said 
FORM HTML file, combining respective con- 
tents of said HTML fifes with said procedure 
information contained in said HTML generating 
procedure file to produce said generated HTML 
file, and supplying said generated HTMLfile to 
said HTTP communication means (11) to be 
transferred to said WWW browser via said net- 
work, 

and wherein said virtual WWW server appara- 
tus further comprises interface processing 
means (515) for receiving each said set of 
information sent from said WWW browser in 
response to a FORM HTML file and detected 
by said request processing means (12), and for 
using said identifier to control said data acqui- 
sition means (14) to send said set of informa- 
tion to said originating one of the plurality of 
WWW servers, by HTTP via said network. 

4. The virtual WWW server apparatus according to 
claim 1, wherein each of said plurality of WWW 
servers includes a video camera identified by a cor- 
responding name and video camera operation 
means for controlling the supplying of video data 
generated by said video camera to said network, 
and wherein 

said HTML generating procedure file (1001) 
includes picture embedding information for 
causing said WWW browser to activate a plug- 
in program for controlling said WWW browser 
to selectively display a plurality of video images 
from respective ones of said video cameras in 
response to respective input requests which 
specify said video camera names, with said 
picture embedding information identifying said 
virtual WWW server apparatus as a single 
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source of video data for use in generating each 
of said video images, 

said HTML generating means (13) comprises 
means for using said HTML generating proce- 
dure file contents to produce a generated 5 
HTML file containing said picture embedding 
information, and supplying said generated 
HTML file to said HTTP communication means 
to be transferred to said WWW browser via 
said network, and 10 
said request processing means (12) comprises 
means for detecting that a video data transfer 
request which specifies one of said video cam- 
era names has been received by said HTTP 
communication means (11) from said WWW 15 
browser, 

and wherein said virtual WWW server appara- 
tus further comprises 

a linkage file (1002) containing information 
relating respective video camera names to cor- 20 
responding locations of said video camera 
operation means of said WWW servers, and 
camera control means (916) for receiving from 
said request processing means (12) a video 
camera name which is received with a request 25 
for video data transfer, reading out the contents 
of said linkage file (1002) to obtain a location of 
said video camera operation means corre- 
sponding to said video camera name, sending 
to said video camera operation means (925) 30 
via said data acquisition means (14) and said 
network a request for transfer of video data 
from a video camera corresponding to said 
video camera name, and transferring said 
video data from said data acquisition means 35 
(14) to said HTTP communication means (1 1), 
to be transferred via said network to said 
WWW browser. 

In a data communication system having at least 40 
one WWW (World Wide Web) browser which is 
connected via a data communication network to a 
plurality of WWW servers, a virtual WWW server 
apparatus comprising 

45 

HTTP (HyperText Transfer Protocol) communi- 
cation means (11) for executing communica- 
tion between the virtual WWW server 
apparatus and the WWW browser via said net- 
work, so 
a stored HTML generating procedure file 
(1001) containing procedure information for 
use in generating a HTML (HyperText Markup 
Language) file and also containing information 
expressing respective locations of a predeter- 55 
mined set of HTMLf iles held at respective ones 
of said WWW servers, 

request processing means (12) for detecting 



when a file transfer request which specifies 
said HTML generating procedure file is 
received by said HTTP communication means 
(11), 

data acquisition means (14) for executing 
HTTP communication with other ones of said 
plurality of WWW servers via said network, and 
HTML generating means (13) for responding to 
said detection by said request processing 
means of a file transfer request by reading out 
said HTML generating procedure file to obtain 
information specifying each of said locations of 
the predetermined set of HTML files, succes- 
sively supplying information specifying said 
locations to said data acquisition means (14) to 
thereby obtain said HTML files from said WWW 
servers by HTTP transfer via said network, 
combining respective contents of said HTML 
files with said procedure information contained 
in said HTML generating procedure file (1001) 
to produce a generated HTML file, and supply- 
ing said generated HTML file to said HTTP 
communication means (1 1) to be transferred to 
said WWW browser via said network. 

6. The virtual WWW server apparatus according to 
claim 5, wherein 

said request processing section (12) includes 
means for detecting that a set of information 
sent in response to a FORM HTML file has 
been received by said HTTP communication 
means (11) from said WWW browser, and 
said HTML generating means (13) comprises 
means for analyzing each of said plurality of 
HTML files to detect the presence of FORM 
HTML files, attaching to FORM information 
contained in a detected FORM HTML file an 
identifier indicative of a one of said plurality of 
actual WWW servers which originated said 
FORM HTML file, combining respective con- 
tents of said HTML files with said procedure 
information contained in said HTML generating 
procedure file to produce said generated HTML 
file, and supplying said generated HTML file to 
said HTTP communication means (11) to be 
transferred to said WWW browser via said net- 
work, 

and wherein said virtual WWW server appara- 
tus further comprises interface processing 
means (515) for receiving each said set of 
information sent from said WWW browser in 
response to a FORM HTML file and detected 
by said request processing means (12), and for 
using said identifier to control said data acqui- 
sition means (14) to send said set of informa- 
tion to said originating one of the plurality of 
WWW servers, by HTTP via said network. 
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In a data communication system having at least 
one WWW (World Wide Web) browser which is 
connected via a data communication network to a 
plurality of WWW servers, a virtual WWW server 
apparatus comprising 5 

HTTP (HyperText Transfer Protocol) communi- 
cation means (11) for executing communica- 
tion between the virtual WWW server 
apparatus and the WWW browser via said net- io 
work, 

a stored HTML (HyperText Markup Language) 
data generating file (1001) containing proce- 
dure information for use in generating a HTML 
file and also containing information expressing 15 
respective locations of a predetermined set of 
HTML files held at respective ones of said 
actual WWW servers, 

request processing means (12) for respectively 
detecting when a file transfer request which 20 
specif ies said HTML generating procedure file 
or when a set of information sent in response to 
a FORM HTML file is received by said HTTP 
communication means (1 1), 
data acquisition means (14) for executing 25 
HTTP communication with said predetermined 
set of actual WWW servers via said network, 
HTML generating means (13) for responding to 
said detection by said request processing 
means of a file transfer request by reading out 30 
said HTML generating procedure file (1001) to 
obtain information specifying each of said loca- 
tions of the predetermined set of HTML files, 
successively supplying information specifying 
said locations to said data acquisition means 35 
(14) to thereby obtain said HTMLf iles from said 
actual WWW servers by HTTP transfer via said 
network, analyzing each of said obtained 
HTML files to detect the presence of FORM 
HTML files, attaching to FORM information 40 
contained in each detected FORM HTML file 
an identifier indicative of a one of said plurality 
of actual WWW servers which originated said 
FORM HTML file, combining respective con- 
tents of said HTML files with said procedure 45 
information contained in said HTML generating 
procedure file to produce a generated HTML 
file, and supplying said generated HTML file to 
said HTTP communication means (11) to be 
transferred to said WWW browser via said net- so 
work, and 

interface processing means (515) for receiving 
each said set of information sent from said 
WWW browser in response to a FORM HTML 
file and detected by said request processing 55 
means (12), for using said identifier to control 
said data acquisition means (14) to send said 
set of information to said originating one of the 



plurality of WWW servers, by HTTP via said 
network 

8. In a data communication system having at least 
one WWW (World Wide Web) browser which is 
connected via a data communication network to a 
plurality of WWW servers which respectively 
include a video camera and video camera opera- 
tion means for controlling the supplying of video 
data generated by said video camera to said net- 
work, a virtual WWW server apparatus comprising 

HTTP (HyperText Transfer Protocol) communi- 
cation means (11) for executing communica- 
tion between the virtual WWW server 
apparatus and the WWW browser via said net- 
work, 

a stored HTML generating procedure file 
(1001) containing procedure information for 
use in generating a HTML file and also contain- 
ing picture embedding information for causing 
said WWW browser to activate a predeter- 
mined plug-in program for controlling said 
WWW browser to selectively display a plurality 
of video images from respective ones of said 
video cameras in response to respective input 
requests which specify said video camera 
names, with said picture embedding informa- 
tion identifying said virtual WWW server appa- 
ratus as a single source of video data for use in 
generating each of said video images, 
a linkage file (1002) containing information 
relating respective video camera names to cor- 
responding locations of said video camera 
operation means of said WWW servers, 
request processing means (12) for respectively 
detecting when a file transfer request which 
specifies said HTML generating procedure file 
or a video data transfer request which specifies 
one of said video camera names is received by 
said HTTP communication means (11) from 
said WWW browser, 

data acquisition means (14) for executing com- 
munication with said plurality of WWW servers 
via said network, 

HTML generating means (13) for responding to 
said detection by said request processing 
means of a file transfer request by reading out 
said HTML generating procedure file contents 
and using said contents to produce a gener- 
ated HTML file containing said picture embed- 
ding information, and supplying said generated 
HTML file to said HTTP communication means 
to be transferred to said WWW browser via 
said network, and 

camera control means (916) for receiving from 
said request processing means (12) a video 
camera name which is received with a request 
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for video data transfer, reading out the contents 
of said linkage file (1002) to obtain a location of 
said video camera operation means corre- 
sponding to said video camera name, sending 
to said video camera operation means (925) 5 
via said data acquisition means (14) and said 
network a request for transfer of video data 
from a video camera corresponding to said 
video camera name via said network to said 
data acquisition means (14), and transferring 10 
said video data from said data acquisition 
means (14) to said HTTP communication 
means (1 1), to be transferred via said network 
to said WWW browser. 

15 

In a data communication system having a data 
communication network and at least two computer 
systems each having a WWW (World Wide Web) 
browser and a WWW server, with the WWW server 
of each said computer system including browser 20 
activation means (1436) operable for activating the 
corresponding WWW browser, with each of said 
WWW servers including a video camera (3002) and 
video camera operation means (935) for controlling 
the supplying of video data generated by said video 25 
camera to said network, a virtual WWW server 
apparatus comprising 

HTTP (HyperText Transfer Protocol) communi- 
cation means (11) for executing communica- 30 
tion between the virtual WWW server 
apparatus and each of said WWW browsers 
via said network, 

a stored HTML (HyperText Markup Language) 
data generating file (1001) containing proce- 35 
dure information for use in generating a HTML 
file and also containing picture embedding 
information for causing said WWW browser to 
activate a predetermined plug-in program for 
controlling said WWW browser to selectively 40 
display a plurality of video images from respec- 
tive ones of said video cameras in response to 
respective input requests which specify said 
video camera names, with said picture embed- 
ding information identifying said virtual WWW 45 
server apparatus as a single source of video 
data for use in generating each of said video 
images, 

a stored camera name linkage file (1002) con- 
taining information relating respective video so 
camera names, to corresponding locations of 
said video camera operation means of said 
WWW servers, 

request processing means (12) for respectively 
detecting when a file transfer request which 55 
specifies said HTML generating procedure fUe 
or which specifies a name of a video camera 
located at the WWW server of a second one of 



said computer systems is received by said 
HTTP communication means (11) from a first 
one of said WWW browsers, 
data acquisition means (14) for executing com- 
munication with said WWW servers via said 
network, 

HTML generating means (13) for responding to 
said detection by said request processing 
means (12) of a file transfer request from said 
first one of said WWW browsers by reading out 
said HTML generating procedure file (1001), 
using the contents of said HTML generating 
procedure file to produce a generated HTML 
file containing said plug-in location information, 
and supplying said generated HTML file to said 
HTTP communication means (1 1) to be trans- 
ferred to said first WWW browser via said net- 
work, 

camera control means (916) for receiving from 
said request processing means (12) said video 
camera name, reading out the contents of said 
linkage file (1002) to obtain a location of said 
video camera operation means corresponding 
to said video camera name, sending to said 
video camera operation means (935) of the 
WWW server of said second computer system, 
via said data acquisition means (14) and said 
network, a request for transfer of video data 
from a video camera corresponding to said 
video camera name via said network to said 
data acquisition means (14), and transferring 
said video data from said data acquisition 
means (14) to said HTTP communication 
means (1 1), to be transferred via said network 
to said first WWW browser, and 
browser activation designation means (1417) 
controlled by said camera control means for 
sending a browser activation request to said 
browser activation means (1436) of the second 
computer system via said data acquisition 
means and said network, 
said second WWW browser being controlled by 
said browser activation means (1436) to be 
activated thereby and to send to said virtual 
WWW server apparatus a file transfer request 
specifying said HTML generating procedure 
file, to thereby obtain from said virtual WWW 
server apparatus said picture embedding infor- 
mation and to obtain and activate said plug-in 
program. 

In a data communication system having a data 
communication network and a plurality of three or 
more computer systems each having a WWW 
(World Wide Web) browser and a WWW server, 
with the WWW server of each said computer sys- 
tem including a video camera, video camera opera- 
tion means for controlling the supplying of video 
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data generated by said video camera to said net- 
work, means (camera status monitoring section 
1538) for monitoring the operation of said video 
camera and means (1537) controllable for sending 
via said network a message indicative of an inactive 5 
status of said video camera, a virtual WWW server 
apparatus comprising 

HTTP (Hypertext Transfer Protocol) communi- 
cation means (11) for executing communica- 10 
tion between the virtual WWW server 
apparatus and each of said WWW browsers 
via said network, 

a stored HTML (HyperText Markup Language) 
data generating file (1001) containing proce- is 
dure information for use in generating a HTML 
file and also containing picture embedding 
information for causing said WWW browser to 
activate a predetermined plug-in program for 
controlling said WWW browser to selectively 20 
display a plurality of video images from respec- 
tive ones of said video cameras in response to 
respective input requests which specify said 
video camera names, with said picture embed- 
ding information identifying said virtual WWW 25 
server apparatus as a single source of video 
data for use in generating said video images, 
a stored camera name linkage file (1002) con- 
taining information relating respective video 
camera names to corresponding locations of 30 
said video camera operation means of said 
WWW servers, 

request processing means (12) for respectively 
detecting when a file transfer request which 
specifies said HTML generating procedure file 35 
or a video data transfer request which specifies 
a name of a video camera located at the WWW 
server of a second one of said computer sys- 
tems is received by said HTTP communication 
means (11) from a first one of said WWW 40 
browsers, 

data acquisition means (14) for executing com- 
munication with said WWW servers via said 
network, 

HTML generating means (13) for responding to as 
said detection by said request processing 
means (12) of a file transfer request from said 
first one of said WWW browsers by reading out 
said HTML generating procedure file (1001) 
contents and using said contents to produce a so 
generated HTML file containing said picture 
embedding information, and supplying said 
generated HTML file to said HTTP communica- 
tion means (11) to be transferred to said first 
WWW browser via said network, ss 
camera control means (916) for receiving from 
said request processing means (12) said 
request for video data transfer and said video 



camera name and, if no interactive communi- 
cation is currently in progress between any of 
said computer systems, reading out the con- 
tents of said linkage file (1002) to obtain a loca- 
tion of said video camera operation means 
corresponding to said video camera name, 
sending to said video camera operation means 
(1 025) of the WWW server of said second com- 
puter system, via said data acquisition means 
(14) and said network, a request for establish- 
ment of a connection via said data acquisition 
means and said network for transfer of video 
data from a video camera corresponding to 
said video camera name, and transferring said 
video data from said data acquisition means 
(14) to said HTTP communication means (11), 
to be transferred via said network to said first 
WWW browser, 

overall video data receiving means (1518) 
functioning, if interactive communication is cur- 
rently in progress between a plurality of said 
computer systems when said request for video 
data transfer and said video data name are 
received, to obtain from said linkage file (1 002) 
the respective locations of said video camera 
operation means of ail of said plurality of com- 
puter systems other than said second compu- 
ter system, and for sending to each of said 
video camera operation means respective 
requests for transfer of video data from a corre- 
sponding one of said video cameras and estab- 
lishment of a connection via said network and 
said data acquisition means (14) for transfer of 
said video data, 

wherein said overall video data receiving 
means (1518) responds to a message from 
said notification means (1537) of any of said 
WWW servers indicating that a video camera is 
currently inactivated, by holding a correspond- 
ing connection via said network to said WWW 
server in an unchanged condition until said 
video camera is activated and video data there- 
from can be transferred to said virtual WWW 
server apparatus via said connection. 



25 



EP 0 909 070 A2 



FIG. J 



VIRTUAL WWW SERVER 
APPARATUS 1 



WWW BROWSER 
4 * 




HTTP COMMUNICATION SECTION 



I 



22 



21 



REQUEST 
PROCESSING 
SECTION 



23\ 



DATA • 

ACQUISITION 

SECTION 



i ^2001 

0 



HTML /DATA 
FILES 



HTTP COMMUNICATION SECTION 



—31 



I 

3UE< 



,32 



REQUEST 
PROCESSING 
SECTION 



■33 



DATA 
ACQUISITION 
SECTION 



I 



,3001 



j3> 



HTML /DATA 
PILES 



WWW SERVER A 



WWW SERVER 6 



26 



EP 0 909 070 A2 



FIG. 2 



START 
(RECEIVE A PROCESSING 
REQUEST FROM REQUEST 
PROCESSING SECTION) 



51 



± 



READ IN ONE LINE OF H1W 
GENERATION PROCEDUR^ 
FILE 




TRANSFER THE URL INFORMATION OF 
THAT LINE TO THE DATA ACQUISITION 
SECTION,, AND REQUEST THAT A 
CORRESPONDING INTERNET CONNECTION 
BE ESTABLISHED 



] [ 

RECEIVE THE DATA THAT 
^RE OBTAINED VIA THAT 
:0NNECTION, FROM THE 
DATA ACQUISITION SECTION 



S8 



WRITE THE RECEIVED DATA 


S7 


WRITE THAT LINE INTO THE 


INTO THE INTERNAL BUFFER 




INTERNAL BUFFER 


U 




I 




w S10 

TRANSFER THE CONTENTS OF 
THE INTERNAL BUFFER TO 
THE HTTP COMMUNICATION 
SECTION 



Q END ^ 



27 



EP 0 909 070 A2 



FIG. 3 
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FIG.iO 
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